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SUMMARY 
An existing econometric model of the U.S. soybean industry was 
disaggregated into seven U.S. production regions. Regional soybean 
acreage was modeled using partial adjustment and naive expectations. 
The model was estimated by two-stage least squares with principle 
components and validated over the period from 1960 through 1982 using 
the dynamic and simultaneous results. 
Discount (premium) equations for the oil and protein content of 
soybeans were developed using the regional oil and protein content of 
the soybeans, variable extraction rates, variable loss rates, and the 
prices of soyoil and soymeal. These equations were applied to the 
regional model with standards assumed at differing levels : 41 through 
47 percent for protein , and 16 through 21 percent for soyoil. 
The results in general indicate that regions with high price 
elasticities of supply have the potential to gain the most under the 
component pricing of soybeans if the quality of soybeans is high , but 
also have the potenial to lose the most if the quality of soybeans 
produced in the region is low. In regions with low price elasticities 
of supply, the reaction to the component pricing of soybeans is slow. 
The i mpact s on the regional and aggregate U. S. variables in the model 
are directly dependent on the level of the standards assumed in the 
simulation. 
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CHAPTER I: INTRODUCTION 
The Problem 
Grades and standards are used to classify agricultural commodities 
into groups with similar characteristics and, thus, value. The more 
desirable a given characteristic of a certain class ot commodities, the 
higher the value associated with it. Five criteria suggested for 
Judging a given set of standards imposed on a commodity are: 
1. standards should represent those characteristics users consider 
important, and those characteristics that are easily 
recognizable; 
2. standards should be imposed on those factors of a commodity 
which can be measured accurately and uniformly; 
3. standards should use those factors and terminology which 
will make the grades useful to the users of the information; 
4. standards should allow each grade to include enough production 
of the commodity so as to be a meaningful category; and 
5. the cost of the operating system must be reasonable (Kohls and 
Uhl, 1980). 
Soybeans are currently graded with respect to moisture content, the 
proportion of damaged, discolored, or diseased beans in the sample, the 
proportion of the sample composed of foreign matter, and weight of the 
sample. Of these characteristics, only moisture has a direct bearing on 
the true value of soybeans. Two highly important characteristics of 
soybeans not currently used as standard measures are oil and protein 
content. Soybean oil and meal (protein) are the basic, and most 
important, products derived from soybeans. The adoption of oil and 
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protein measures into the grading of soybeans would make it possible for 
farmers who grow soybeans with "above standard" characteristics to 
receive a premium and require farmers who grow "below standard" soybeans 
to take a discount for their respective crops. 
Until recently, measuring the oil and protein content of a soybean 
sample required two laboratory tests (the micro-Kjeldahl test for 
protein and the ether-extract test for oil), several days, and large 
amounts of money. Technological advances have led to the development of 
an inexpensive, accurate, and quick method of measuring oil and protein 
content in soybeans and other oilseeds using near-infrared light . 
The accuracy of the near-infrared technology has been the subject 
of much debate and research. The most important question for decision 
makers in the United States soybean industry, however, is not whether 
such techniques are accurate. Rather, the more critical question is 
what the effects would be if new standards based on nutrient composition 
(oil and protein content) were implemented. 
Any benefits to soybean producers are not likely to be distributed 
evenly across producing regions for many reasons, most importantly 
because the chemical composition of soybeans differs among producing 
regions of the country . Soybean varieties are classified into nine 
groups, 00 through 07. These group numbers represent roughly the 
growing season needed for maturity of the bean and, thus, the areas of 
production . Group 00 varieties require the shortest growing season, 
while group 07 varieties require the longest growing season. 
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In soybeans there is a biological trade-off between oil and meal 
(Smith, 1981). To produce more of one component, some of the other must 
be sacrificed. This trade-off, though, is much larger for short season 
varieties which are grown in the northern U.S., as opposed to the longer 
season varieties that are grown in the southern U.S. This would 
indicate regional differences in the oil and protein content of soybeans 
and, therefore, potential regional differences in any benefits from 
implementation of standards based on nutrient composition. 
Research Objectives 
The general objective of this project is to determine the impact of 
the implementation of soybean quality standards based on nutrient 
composition, specifically oil and protein content, on the regional 
United States soybean market with an emphasis on the effects on the 
regional pattern of production. More specifically , the research 
objectives are: 
1. a brief qualitative analysis of the United States soybean 
industry, including a historical discussion of regional and 
aggregate relationships between prices and production of 
soybeans as background to understanding the model, the 
analytical procedure used, and the results; 
2 . modify an existing simultaneous equations econometric model of 
the world soybean market by disaggregating U.S. soybean 
acreage, production, and price by region and develop a system 
that will calculate premiums and discounts related to the oil 
and protein content of soybeans by production region; 
3. estimate the model parameters and validate it though historical 
simulation procedures; 
4. using the model , simulate over time the effects of imposing 
given standards on soybean oil and protein content on regional 
and U.S. production and price of soybeans, and on exports , 
stocks, and prices of soybeans, soymeal, and soybeans ; 
S. disaggregate the Cornbelt region into Iowa and other Cornbelt 
states to evaluate the effects of the component pricing of 
soybeans on Iowa soybean production as opposed to the rest of 
the Cornbelt; and 
6. draw conclusions as to the impact of component pr1c1ng on 
regional and U.S. production, regional and U. S. price, exports, 
consumption, and stocks of soybeans, soymeal, and soyoil, and 
discuss topics for further research. 
Review of Literature 
The precision and accuracy of the near-infrared light technology to 
measure the chemical constituents of soybeans is important to consider 
if component pricing is to be implemented in the soybean market 
(Hilliard and Daynard, 1976). A comparison of the micro-Kjeldahl and 
ether-extract tests for oil and protein contents (considered actual 
values) with the near-infrared system was conducted by Hilliard and 
Daynard on identical samples of soybeans. The measurements found using 
the near-infrared system were concluded to be accurate and precise. 
Thi~ result was reached using statistical tests of actual values of the 
samples' oil and protein contents against those values recorded using 
the near-infrared light system. 
Updaw ( 1979 ) considers the social benefits and losses of 
implementing component pricing on soybeans . He estimates that 
processors would lose approximately $8.1 milli on per year due to 
increases in operating costs (labor, utilities, etc. ) associated with 
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the new infrared system. The loss is estimated using costs associated 
with the new system for various sized processors (Niernberger, 1978). 
These costs are weighted by the proportion of each processor's capacity 
to the total processing capacity. Assuming no change in total output of 
soyoil and soymeal, Updaw concludes that consumers would not benefit 
from the imposition of the new standards. The assumption of no change 
in the total output of so}'llleal and soyoil is very restrictive, in that 
it allows for no simultaneous or dynamic effects of any changes in 
prices and quantities that might occur as a result of component pricing. 
He estimates a net social loss of $8.1 million per year. If the 
consumers of both soyoil and so}'llleal shared this cost equally, his 
estimates indicate that prices of the components would increase by 
approximately 0.0256 cents per pound for each component. 
Updaw further suggests the possibility that, because of differences 
in oil and protein content of different varieties of soybeans, farmers 
might have incentive to substitute away from varieties with relatively 
low content of desired components. He estimates a production 
possibility frontier and finds the differences in protein and oil 
content among varieties to be insignificant. Thus, he draws the 
conclusion that changes in variety by farmers in response to changes in 
the relative prices of soyoil and so}'llleal would be of little 
consequence. Updaw also divides the data into regions and estimates 
separate production possibility frontiers for each to test for 
differences in oil and protein content in soybeans grown in different 
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areas of the United States. He concludes that significant differences 
in the content of oil and protein of soybeans exist among regions . 
However, Updaw attempts no analysis of the impact of component pricing 
on the regional soybean production pattern in the U.S., farm prices, or 
the dynamic effects of the imposition of the standards over time. 
Updaw. Bullock. and Nichols (1976 ) developed a system of equations 
to calculate discounts and premiums for various oil and protein levels 
in soybeans. The equations are based on biological relationships, 
constant percentage rates of loss of soyoil and dry matter during the 
extraction process, and standards of 18 percent oil content and 35 . 86 
percent protein content. The actual derivation of the relationships are 
discussed in detail later in this thesis. It is highly improbable that 
the values for the losses of soyoil and dry matter during extraction 
would remain constant over time due to changes in technology, high or 
low quality soybeans, etc., as assumed in the derivation of their set of 
discount equations . 
Williams (1985b) estimates a simultaneous equations world oilseeds 
model which is divided into eight world regions connected by price 
' transmission equations and trade flow identities . The model is large, 
including nearly 400 equations , and is composed of world submodels for 
soybeans. rapeseed, cottonseed, peanuts, palm kernels, coconuts, and 
their products . The world soybean submode! includes supply, demand. 
price, and trade relationships for each of the eight major world regions 
and can easily be adapted for analysis of the impact of changes in 
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numerous policies and events. A number of modifications would be 
required to use the model for analyzing the impact of component pricing, 
however. The U.S . aggregate function for planted acres of soybeans 
would have to be replaced by regional equations and a total United 
States planted soybean acreage identity that sums all regional acreage. 
Regional harvested soybean acreage equations and an aggregati on identity 
would replace the aggregate United States soybean harvested acres 
equation. Regional price equations and production relationsh i ps would 
be required. Also, a regional system of price discounts and premiums 
for oil and protein would be necessary. To reduce the size of the world 
soybean submode!, the non-U.S. regions in the world model could be 
replaced by export demand equations for soybeans, soymeal , and soyoil. 
The specific modifications made will be discussed in more detail in 
Chapter III as part of the discussion of the full model and pricing 
mechanism . 
Data 
The data used in the soybean submode! are from numerous sources . 
The ma jor publicat ions include Agricultural Statistics, Oil Cr ops 
Outlook and Situation Report, and Oilworld. 
The regional acreage, production, yield, and price data used in the 
model are constructed from individual state data ava ilable in yearly 
editi ons of Agricultural Statistics . The states included in each region 
are indicated in table 1 . 1 . Regional acreage and production variables 
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are the sum of the acreage and production in each state within the 
defined region. Regional prices and yields are constructed as weighted 
averages of the prices and yields in each state in the defined region, 
with the weights being each state's proportion of total soybean 
production in the region. 
Data for regional averages of oil and protein content of soybeans 
over time are constructed from observations in yearly editions of 
Uniform Soybean Tests. Although these data are derived from soybeans 
Table 1.1 . Regional breakdown of soybean production 
Region Abbreviation 
Cornbelt CB 
Lakes LA 
Plains PL 
Delta DL 
South so 
Atlantic AT 
Other OT 
States included in each region 
Iowa , Illinois, Ohio, Indiana, 
Missouri 
Michigan, Wisconsin, Minnesota 
~ansas, Nebraska, N. Dakota, 
S. Dakota 
Louisiana, Mississippi, 
Arkansas 
Florida, Georgia, Alabama, 
Tennessee, Kentucky, Texas, 
Oklahoma 
Maryland , Delaware, Virginia, 
N. Carolina , S. Carolina 
New York, New Jersey, 
Pennsylvania, Vest Virginia 
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Table 1. 2. Oil content of U.S. soybeans by region, 1960-858 
_______ , ___ 
Regionsb 
Year CB LA PL DL so AT OT 
% 
1960 19.03 17.90 19.38 19.24 18 . 78 18.67 18.40 
1961 18.93 18.26 19.23 19.23 18.56 18.61 17.81 
1962 18.64 17. 72 18.07 19.07 18.50 18.16 18. 71 
1963 18.45 16.75 18.89 18.96 18.73 18.22 17. 42 
1964 18.30 18.33 19.22 19.11 17.83 17.51 17 .85 
1965 18.91 17. 04 18.24 18.67 18.49 18.17 17.99 
1966 18.81 17 .39 15 . 77 18.97 18 .34 18.41 NAC 
1967 18.31 17.09 18 .51 18.67 18.52 17.70 18.05 
1968 18.55 17.42 18.79 18.75 17.76 17 . 85 18.37 
1969 19.01 18.04 18.69 19.48 18.55 18.79 19 . 03 
1970 19.41 18.10 19.31 19.41 18.97 18.93 19.48 
1971 19.10 18.82 19.26 18.78 19.56 18.79 17.78 
1972 19 . 10 18.64 19 .44 18.95 19.04 18.63 18.48 
1973 19.22 18. 72 19.31 19.26 19.15 18.17 19.31 
1974 19.64 19.35 19.90 20.47 20 .15 19.33 18.61 
1975 17.38 17.22 18.07 18.15 18.31 17.47 18 . 00 
1976 18.70 18. 72 18.89 17.80 17.96 17.63 17.29 
1977 18.38 16.61 18 .40 17.61 17.90 17.68 17.15 
1978 18.75 17.23 18.40 18.54 18.63 17 . 50 NA 
1979 18.45 18.52 18.45 18.49 18.09 17.78 NA 
1980 17. 74 16 . 41 17.31 17 .11 17. 70 16.86 NA 
1981 18.70 16.84 18.57 17. 32 16.95 16.80 NA 
1982 18. 74 16.35 16 .51 16.90 16. 92 16.01 NA 
1983 15.90 15.93 15.93 15.97 16.43 16.00 NA 
1984 19.51 19.23 19.94 17. 71 18 . 78 17.37 NA 
1985 18.91 18.87 20.12 18.07 17.93 16.65 NA 
asource: Uniform Soybean Tests. 
bsee Table 1.1 for regional definitions and breakdown by state. 
cNA: not available. 
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Table 1.3. Protein content of U.S . Soybeans by region, 1960-19858 
Regionsb 
Year CB LA PL DL so AT OT 
% 
1960 35.97 36.04 34 . 45 35.08 35 . 77 36.00 37.15 
1961 36.08 35.31 34.99 34.80 36.53 35 . 67 37.32 
1962 36.05 36 . 06 35.34 34.49 35. 12 35.89 35.41 
1963 35.89 35 . 55 34.03 35.01 34.30 35 . 16 36 . 35 
1964 34.99 32.37 32.90 33. 77 36.09 34. 78 36.45 
1965 34.69 34 . 75 34.22 34.36 35. 71 35.20 37.59 
1966 35.36 34 . 89 33. 27 35.42 35 . 85 35 . 22 NAC 
1967 35.20 32.95 34.05 34.30 34.79 35.74 36.41 
1968 34 . 79 34.94 33 . 86 34 . 66 36 . 02 35 . 60 36 . 67 
1969 34.54 34.95 34.40 33.47 34.89 35 .22 35.56 
1970 35.87 34.90 34 . 99 34 . 60 36.54 35.93 35 . 27 
1971 35.20 34.83 35 . 16 35.79 35.30 35 . 93 38.22 
1972 35 . 24 34.50 34 . 64 35. 71 35 . 70 35.93 35.62 
1973 35.73 34.21 34 . 34 35.16 35 . 82 36.02 35.67 
1974 35.03 35.17 35.28 35 .34 35.27 36. 71 36.07 
1975 35 . 30 34.47 34 . 89 35.91 35.93 36.67 36 . 91 
1976 35.62 33.69 34.52 36.00 35 . 38 36. 76 37 . 02 
1977 35 . 54 35.28 35.32 35.93 34.44 35.40 36.19 
1978 34 . 32 33 . 41 33.76 34.86 34 . 99 35 . 70 NA 
1979 36 . 15 35.05 36.03 37.10 36. 78 36 . 40 NA 
1980 35.22 35 . 16 35 . 73 35 . 68 35 . 16 36.56 NA 
1981 36.07 36.21 36 . 64 37 . 91 38.59 37.94 NA 
1982 36.23 37.53 36.84 37.25 36 . 87 36.12 NA 
1983 35.27 33 . 50 34.96 36.62 35 . 73 34 . 81 NA 
1984 34 . 88 34.86 34.45 36 . 14 35 .41 36.74 NA 
1985 34.62 34 . 08 34.63 35 . 71 35. 74 36.38 NA 
asource: Uniform Soybean Tests. 
bsee Table 1.1 for regional definitions and breakdown by state. 
cNA: not available. 
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grown on experimental plots, they are the only consistent series 
available for soybean components by region. State averages are computed 
and then weighted by production as above. The results are given in 
tables 1. 2 and 1.3. Some observations are unavailable for some states 
in the "Other" region . In these cases, the states' production was 
excluded when calculating the weighted average. In other years, no data 
are available for any of the states in the "Other" region. In these 
cases the values are set equal to 18.25 percent for oil and 37.00 
percent for meal . These values are approximately the average of the 
data available on the two variables . Because of the relative size of 
the "Other" region , this assumption has little or no effect on the 
results, since the "Other" region accounts for less than 1 percent of 
total U.S. soybean production . The data series used will be from 1960 
through 1982 due to restrictions in the world oilseeds model mentioned 
previously. 
Organization of Thesis 
This thesis is organized into six chapters. Chapter I is the 
introduction and includes the problem statement, a review of relevant 
literature, and a discussion of the data used. Chapter II provides 
background information required to understand the model and analysis . 
Chapter III is the conceptual framework which includes graphical and 
theoretical explanations of the model with its regional components. 
Also , the component pricing mechanism is derived. Chapter IV presents 
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the empirical results of estimating the model, a baseline simulation, 
and validation statistics. Chapter V presents the impacts of the 
implementation of the component pricing mechanism at different standard 
levels for oil and protein. Chapter VI is a summary of the wor~ and 
conclusions drawn from it. 
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CHAPTER II: THE U.S. SOYBEAN INDUSTRY 
AND THE ROLE OF GRADES AND STANDARDS 
This chapter will review relevant background information needed for 
understanding the model and analysis presented later. A brief overview 
of the soybean industry in the United States for the past 25 years will 
be presented. This includes sections on soybean production in the 
different regions and in aggregate in the United States , soybean crush, 
demand for soymeal and soyoil, and exports of soybeans, soymeal, and 
soyoil. The regional oil and protein content of soybeans in the various 
regions from tables 1 . 2 and 1.3 are compared and discussed along with 
the regional extraction yields for soyoil and soymeal (tables 2.1 and 
2.2). The ro.le of grades and standards will be discussed along with the 
current standards governing soybeans. 
U.S. Soybean Industry 
The U.S. soybean industry has grown from a relatively insignificant 
part of the U.S. agricultural scene after World War II to a major U.S. 
cash crop and export commodity. Soybeans lend themselves to widespread 
production in the U.S. due to their ability to be bred for differing 
climates and weather conditions. This allows for production of soybeans 
to take place in almost all of the states east of the Rocky Mountains. 
The soybean sector of the industry will first be discussed along with a 
regional overview of soybean production. Then the soymeal and soyoil 
sectors will be reviewed. 
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Aggregate U.S. soybean sector 
Owing to some extent to the differences in the price elasticities 
of soybean supply associated with the seven regions that produce 
soybeans, the rate of growth among the regions has been different. Over 
the period 1960 through 1982, the order of the regions with respect to 
growth is the South (732 percent ) , the Plains (391 percent ), the Delta 
(217 percent), the Atlantic (192 percent), the Other (189 percent), the 
Lakes (127 percent), and the Cornbelt ( 107 percent ). The states 
included in each region are presented i n table 1.1. Comparing the 
regions on the basis of current acres of soybeans grown, however, 
results in a very different ordering: Cornbelt, Delta, South, Lakes, 
Atlantic, Plains, and the Other region. The growth rate of the 
Cornbelt, the region with the most soybean acres, has been the lowest 
among the seven regions. Nevertheless, in terms of number of acres, the 
Cornbelt area has grown the most soybeans. Consequently, for any of the 
other regions to become the major producer of soybeans, the growth rate 
associated with that region must continue to be larger than the 
Cornbelt's over an extended period of time. 
Depending on the year, the relative levels of oil and protein in 
the soybeans produced in the various regions differs significantly. In 
1960, the ranking of the regions by oil content was the Plains, the 
Cornbelt, the Delta, the South, the Atlantic, the Other region, and the 
Lakes. By 1980, however, the ranking changed to the Other region 
(assumed at 18 .25 percent), the South, the Cornbelt, the Plains, the 
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Delta, the Atlantic, and the Lakes. Because there is a direct 
relationship between the oil content and the oil yield (table 2 . 1), 
these rankings hold also for oil extraction yield. The ranking of the 
regions on the basis of protein content in 1960 was the Other region, 
the Lakes, the Atlantic, the Cornbelt, the South, the Delta, and the 
Plains. The results in 1980, however, were the Other region ( assumed a t 
37 percent), the Atlantic, the Plains, the Delta, the Cornbelt, the 
Lakes, and the South. There is a difference in the protein content and 
the meal extraction yield (table 2.2). The meal extraction yield 
depends on the oil content s uch that regions with low oil content have 
high meal extraction yields and vice versa. This will be explained in 
more detail in Chapter III. The individual year ranking is not the most 
importan t fact, however. If one region consistently over time has a 
high content of the relatively more desirable component, then the 
component pricing will tend to shift soybean production to that region 
over time. 
Soybean production Planted acres of soybeans in the United 
States (table 2.3) has risen dramatically from 23.35 million acres in 
1960 to 67.81 million acres in 1982. This expansion came partly at the 
expense of more traditional crops such as corn, cotton, wheat, and rice, 
and also from fallow land being brought into production. U.S. soybean 
yield per acre ( table 2.3) increased from about 23 bushels per acre in 
1960 to almost 30 bushels per acre in 1980. The yield increase 
associated with soybeans is the result of a number of forces including 
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Table 2 . 1. Oil yield of U.S. soybeans by region, 1960-85 
Year 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
Regions a 
CB LA PL DL so AT OT 
Pounds per bushel ------
11 . 30 10 . 61 11. 49 11.40 11.13 11.07 11. 91 
11.22 10.83 11.40 11.40 11.00 11.03 10.91 
11 . 05 10 . 50 10. 71 11.30 10.96 10. 77 10.56 
10.94 9 . 93 11.20 11. 24 11.10 10.80 11.09 
10 . 85 10.86 11. 39 11. 33 10.57 10 . 38 10 . 33 
11. 21 10 .10 10 . 81 11. 07 10.96 10. 77 10 . 58 
11.15 10.31 9.35 11.25 10.87 10. 92 NAb 
10 . 86 10.13 10.97 11.07 10.98 10 . 49 10 . 81 
11 . 00 10.33 11.14 11.11 10.53 10 . 58 10 . 70 
11. 27 10.69 11.08 11.55 11.00 11.14 10.89 
11. 51 10. 73 11. 45 11. 51 11. 24 11. 22 11 . 28 
11. 32 11.16 11. 42 11.14 11.60 11.14 11. 55 
11.33 11. 05 11.52 11.23 11 . 28 11. 05 10 . 54 
11 . 40 11.10 11. 45 11 . 42 11.35 10 . 77 10.54 
11.64 11. 4 7 11.79 12.13 11 . 94 11 . 46 10.95 
10.31 10.21 10. 71 10 . 76 10 . 85 10.36 11. 45 
11.09 11.10 11.20 10.55 10.65 10.45 11 . 03 
10 . 89 10.44 10.91 10.44 10.61 10 . 48 10.67 
11.11 10 . 21 10.90 10.99 11. 05 10 . 37 NA 
10.94 10.98 10.94 10.96 10 . 72 10 . 54 NA 
10.92 9. 73 10.26 10.15 10 . 49 10.00 NA 
11 . 08 9.98 11. 01 10.27 10.04 9.96 NA 
9.92 9 . 69 9 . 78 10.02 10 . 03 9.49 NA 
9.43 9 . 45 9 . 44 9.47 9.74 9.49 NA 
11. 57 11 . 40 11. 82 10.50 11.13 10 . 29 NA 
11. 21 11.18 11 . 92 10.71 10.63 9 . 87 NA 
asee Table 1.1 for regional definitions and breakdown by state. 
bNA: not applicable. 
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Table 2.2. Meal yield of U.S. soybeans by region, 1960-1985 
Regionsa --------------
Year CB LA PL DL so AT OT 
--·-------- 1000 ST per million bushels ----------
1960 76 . 61 77 .86 76 .22 76 . 38 76 . 88 76 . 73 77 . 31 
1961 76 . 72 77 .46 76.38 76.38 77 . 13 76 .80 77.96 
1962 77. 04 78.07 77 .67 76.56 77. 20 77. 29 76.96 
1963 77. 25 79.14 76 .76 76.68 76 .94 77 . 23 78 . 39 
1964 77 . 42 77. 39 76.40 76.52 77 . 94 78.02 77 . 92 
1965 76 . 74 78 . 81 77 . 49 77 . 00 77. 21 77. 28 77 . 76 
1966 76 . 85 78 . 42 80.23 76.67 77. 38 77 .02 NAb 
1967 77.40 78 .76 77 .19 77 .00 77 . 18 77 .81 77 . 69 
1968 77 .14 78.39 76.87 76.92 78.02 77.65 77. 34 
1968 76.63 77. 71 76.98 76.10 77.13 76.60 76 .61 
1970 76.18 77.64 76 .30 76 . 18 76.68 76.44 76 . 11 
1971 76.53 76.84 76 .35 76 . 88 76 .01 76.60 77.99 
1972 76 . 52 77 .04 76 .15 76.70 76.60 76 . 77 77 . 22 
1973 76.39 76.95 76 . 30 76 . 36 76 . 48 77.29 76 . 30 
1974 75.93 76.25 75 .64 75.01 75.37 76 . 01 77 .07 
1975 78.43 78.62 77.68 77 .58 77 . 41 78.06 77. 75 
1976 76.97 76 . 95 76.76 77 . 97 77 . 79 77 .88 78 . 54 
1977 77.33 78.19 77 . 31 78 .18 77 .86 77 .82 78 . 69 
1978 76. 92 78 . 61 77. 31 77 .15 77 . OS 78 . 03 NA 
1979 77 .25 77.17 77 . 25 77. 20 77 . 66 77. 72 NA 
1980 78 . 03 79.52 78.52 78. 73 78.08 78.73 NA 
1981 76 . 97 79 . 04 77 .11 78.51 78.92 78 . 81 NA 
1982 79.15 79 . 58 79.41 78.98 78.95 79 . 68 NA 
1983 80 . 08 80.04 80.04 80.00 79.50 79 . 68 NA 
1984 76 . 07 76 . 38 75 . 60 78 . 07 76.89 78.18 NA 
1985 76.74 76 . 79 75.40 77 .68 77 .83 78.97 NA 
asee Table 1. 1 for regional definitions and breakdown by state. 
bNA: not applicable. 
Table 2.3. U. S. soybean supply and utilization, 1960- 1982 
Year Acres Yield Production Crush Exports Ending Average 
Planted Disappearance Stocks FarDI Price 
Mil. Ac. Bu./Ac. Hi 1. Bu . Mil. Bu . Mil. Bu . Hi 1. Bu. $/Bu. 
1960 23.35 24.14 532.90 394.00 139.90 36.90 1. 96 
1961 24.44 23.47 555.10 406 .10 134. 70 27 .10 2.13 
1962 27.79 25.13 678.60 431. 40 149. 4o" 19.80 2.28 
1963 28.42 24.24 669.20 472.80 180 . 50 41.20 2.34 
1964 29.46 24.43 699 .20 436.80 187.20 41. 30 2.51 
1965 31. 72 23.48 700.90 479 . 00 212.20 29.70 2.62 
1966 35. 23 24.55 845.60 537.50 250.60 35.60 2.54 
1967 37.29 35. 41 928.50 559 . 40 261. 60 56.20 2.75 
1968 40.82 24.53 976 . 40 576.40 266 . 60 28.40 2.49 .... CD 
1969 42.27 26. 74 1107.00 605 . 90 286.80 10.00 2.43 
1970 42.53 27.41 1133.10 737.30 432 . 60 32.90 2.35 
1971 43.08 26.68 1127 . 10 760 .10 433.80 87.40 2.85 
1972 43.48 27.54 1176.10 720 . 50 416.80 70.50 3.03 
1973 46.87 27.81 1270.60 721. 80 479.40 59.60 4.37 
1974 56.55 27.80 1547.50 821. 30 539. 10 170.80 5.68 
1975 52.48 23.69 1216.30 701. 30 420.70 187.80 6.64 
1976 54.58 28.88 1547.40 865.10 555.10 244.90 4.92 
1977 50.27 26.08 1288.60 790.20 564.00 102.90 6.81 
1978 58.99 30.56 1767.30 926. 70 700.30 161 . 20 5.88 
1979 64. 71 29 . 35 1868.80 1017.80 739. 30 174.10 6.66 
1980 71.63 32.04 2261. 00 1123.40 875.20 358.80 6.28 
1981 70.04 26 . 50 1798. 00 1020.50 724.30 318.30 7.57 
1982 67.81 29.97 1989.00 1029.70 929 .10 268.50 6.04 
19 
increases in fertilizer and irrigation and plant breeding advances. 
With the increases in planted acres of soybeans and soybean yield, the 
production of soybeans in the United States (table 2.3) has risen 
dramatically from 533 million bushels in 1960 to a high of 1,989 million 
bushels in 1982, nearly a 400 percent increase . Ending soybean stocks 
have increased by over 600 percent from 36.9 million bushels in 1960 to 
268.5 million bushels in 1982. Soybean stock reached a high in 1980 
with 358.8 million bushels being held (table 2.3). This increase in 
stocks over time is due partly to relatively lower soybean prices and 
U.S. farm policy. The U.S. average farm price of soybeans per bushel 
has trended upward from $1.96 in 1960 to $6.04 in 1982 (table 2.3). 
This came as a result of increases in the demand for the components of 
soybeans: soyoil and soymeal. 
Regional soybean producti on 
Cornbelt In the Cornbelt region, planted acres of soybeans 
(table 2.4) increased 107 percent, from 10.99 million acres in 1960 to 
22.73 million acres in 1982. Production of soybeans in the Cornbelt 
region (table 2.5) increased from 271.44 million bushels in 1960 to 
758.60 million bushel in 1982. Although still the major producing area 
in the U.S., the percentage of total U.S. soybean production accounted 
for by the Cornbelt has fallen from about 50 percent to about 30 
percent. The major crop competing with soybeans in the Cornbelt is 
corn. Farmers in the Cornbelt are reluctant to give up corn base acres 
in government programs in order to grow soybeans. Base acres of 
Table 2.4. Regional planted acres of soybeans, 1960-1982 
Year Cornbelt Lakes Plains Delta South Atlantic Other 
------------ ---------- Hil. Ac. -----------------------
1960 10.99 2.56 0.96 3.61 1.18 1.65 0.095 
1961 11. 37 2.45 1.04 3.75 1. 31 2.03 0.077 
1962 12.68 2. 76 1. 35 3.99 2.43 2.27 0.081 
1963 12.40 2. 70 1.45 4.22 1. 30 2.45 0 .082 
1964 12.85 2.85 1.53 4.72 1. 57 2.41 0.082 
1965 13. 37 3.36 1. 70 4.84 1.60 2.63 0.075 
1966 14.14 3.84 2 .16 5.76 1. 97 2.44 0 . 066 
1967 14.32 4.05 2.27 6.59 2. 28 2.70 0 .067 
1968 14.74 4.36 2.32 7.58 3 . 25 3.10 0 .069 
1969 15.97 3. 93 2.30 7.68 3.55 2.96 0.079 N 0 
1970 15.81 3.82 2.09 8.36 3.66 2. 75 0 . 081 
1971 16.26 3. 73 2.25 8.82 3.45 2.77 0 .092 
1972 16.89 3.47 1. 94 8.76 3.81 2.98 0.099 
1973 18.46 3.98 2.08 8.43 4.59 3.18 0 .14 4 
1974 21. 73 5 . 37 3.99 9.15 5.71 3.69 0.139 
1975 20.21 4.91 2.83 8.81 5.69 3. 73 0.132 
1976 19.57 4.53 2.85 9.98 6.52 3.93 0.169 
1977 18 .10 3. 78 2.33 9.98 6.00 3.37 0 .204 
1978 20.96 4.73 2.67 11.15 8.06 3.81 0.276 
1979 22.90 5.23 3.37 11. 75 9.17 4.39 0.303 
1980 24.30 6.47 4. 12 12.80 10.48 4.93 0.332 
1981 23.25 6.10 4.37 12.25 10.48 5.02 0.33 2 
1982 22. 73 5 .82 4.71 11.46 9 .82 4. 81 0 . 275 
Table 2.5. Regional production of soybeans, 1960- 1982 
Year Cornbelt Lakes Plains Delta South Atlantic Other 
---------------- Mil. Bu . 
1960 271.55 48 . 83 16 . 74 81.11 21.01 29 . 74 1. 43 
1961 281. 63 46.71 21.18 75.89 23 . 00 39.58 1.02 
1962 343.05 63 . 27 27 . 40 76.78 26.31 44 .52 1. 23 
1963 340.96 52.64 27.75 84.07 25.49 43 . 39 1. 29 
1964 344.52 67 . 07 28.66 82.69 26.91 39.48 1.01 
1965 310.10 66 . 52 30. 94 93.68 30.85 47.77 0 . 83 
1966 387 . 42 71.29 44.36 122 . 57 40 . 25 52.33 1.30 
1967 377. 46 95.04 54.84 147.89 51. 21 53.57 1.08 
1968 382. 78 83.53 46 . 03 171.61 77 . 93 68.26 1.65 
1969 485 . 74 86.68 50.88 183.77 72 . 46 43.91 1. 74 N ...... 
1970 482.94 90.29 54.17 167 . 61 83. 79 65 . 52 2.14 
1971 473 . 45 95. 70 38.85 197.56 78.39 56.18 2.37 
1972 525.06 77. 20 40.87 188 . 49 96.90 66.09 2 . 62 
1973 556.90 107 . 98 58 . 71 167.39 93.46 68.01 2 . 18 
1974 663.08 149 . 97 91.57 211.51 125 . 45 83.21 3.09 
1975 4 73. 09 101.57 58.27 171. 95 129.62 77. 74 3 . 49 
1976 637.05 119 . 69 66.54 235.70 157 . 61 89.42 4.41 
1977 540.04 Bl. 37 39 . 02 216.58 139.02 66 . 51 5.07 
1978 749.39 162.16 82 . 00 247 . 26 184 . 63 78 . 23 6.76 
1979 736 . 50 174 . 64 85 . 97 272 .85 201. 01 105.66 8 . 99 
1980 866.69 202.89 124 . 25 356.90 279 . 59 121.34 9 . 88 
1981 738 . 40 191. 23 100.55 193 .85 163 . 92 79 . 25 6.47 
1982 758.60 180.68 152. 73 238 . 77 223 .39 11 2.01 7. 97 
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government crops cannot be recovered very quickly because of program 
restrictions that calculate base acreage. This explains to some extent 
the slower growth in the soybean area in the Cornbelt region as opposed 
to the other regions where acres move more easily from crop to crop. 
Lakes The Lakes region is the northern-most region in the 
United States that produces soybeans. Because of the location of the 
region, growers must use short season varieties of soybeans. These 
soybeans have relatively lower levels of both oil and protein than do 
longer season varieties. This is shown by the levels of oil in the 
soybeans that ranged from 16.41 percent in 1980 to 19.35 percent in 1974 
(see table 1.2). The levels of protein for soybeans grown in the Lakes 
region ranged from 32.37 percent in 1964 to 37.53 percent in 1982 (see 
table 1.3). The short growing season also limits the competing crops to 
barley and hay. 
Planted acres of soybeans grown in the Lakes region (table 2.4) 
more than doubled from 2.56 million acres in 1960 to 6.00 million acres 
in 1982. Production of soybeans in the Lakes region (table 2.5) over 
the same period increased almost 300 percent from 48.83 million bushels 
to 180.68 million bushels. This also shows the increase in yield 
achieved. 
Plains The Plains region is located along the western 
borders of both the Cornbelt and Lakes regions. Planted acres of 
soybeans in the Plains region increased almost fivefold, from 0.96 
million acres in 1960 to 4.71 million acres in 1982 (table 2.4). The 
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increase in production of soybeans in the Plains region over the same 
period was over 800 percent (table 2.5) . In 1960, the Plains produced 
16 . 74 million bushels of soybeans and increased to 152.73 million 
bushels in 1982. The major competing crops in the Plains region are 
corn, wheat, and sunflowers. 
The protein content of soybeans grown in the Plains region has a 
range of almost four percentage points, from a low in 1964 of 32.90 
percent to a high of 36.84 in 1982 (table 1.3). The oil content of 
soybeans in the Plains ranges from 16.51 percent in 1982 to a high of 
19.90 percent in 1974 (table 1.2). In general, as in the other regions 
as protein content increases, oil content decreases. This has been the 
case over the period 1960 to 1982. 
Planted acres of soybeans in the Delta region 
increased 300 percent from 1960 to 1982 (table 2.4). In 1960, planted 
acres of soybeans totaled 3.61 million acres. By 1982, the acreage had 
increased to 11.46 million acres. The major crops competing with 
soybeans in the Delta include cotton, rice, and corn. Production of 
soybeans in the Delta region increased from 81.11 million bushels in 
1960 to 238.77 million bushels in 1982 (table 2.5). 
The oil and protein content of Delta soybeans is relatively higher 
than that of the other regions because the trade-off between oil and 
protein in long season varieties is less than that associated with 
shorter season varieties (tables 1.2 and 1.3). The lowest oil level in 
Delta soybeans of 16.90 percent occurred in 1982. The highest oil 
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content of 20.47 percent was experienced in 1974. The protein content 
of soybeans grown in the Delta region ranged from 33 . 47 percent in 1969 
to 37.91 percent in 1981. 
The South region has experienced the largest 
percentage growth of planted acres of soybeans in the Unites States over 
the period studied. Planted acres of soybeans in the South in 1960 
totaled 1. 18 million acres ( table 2.4 ) . By 1982, the planted acres had 
increased to 9.82 million acres. Along with the increase in the acres 
of soybeans came an increase in production of soybeans from 21.01 
million bushels in 1960 to 223.39 million bushels in 1982 ( table 2.5 ) . 
The oil and protein content of the South region soybeans is 
comparable to the component levels of soybeans grown in the Delta region 
(tables 1.2 and 1.3). Protein content of southern soybeans has ranged 
from 34.30 percent in 1960 to 38.59 in 1981. The oil readings for the 
South's soybeans have ranged from 20.15 percent in 1971 to 16 .92 percent 
in 1982. 
Atlantic The crops competing with soybeans in the Atlantic 
region are corn, cotton, wheat, and tobacco. The acreage planted to 
soybeans in the Atlantic region increased 300 percent, from 1.65 million 
acres in 1960 to 4.81 million acres in 1982 (table 2.4). Even though in 
1960, the Atlantic region and the South region planted approximately the 
same number of acres of soybeans, acreage in the South region has 
increased much more rapidly. This may be partially the result of a more 
elastic supply curve of soybeans for the South region because growers in 
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the South are more responsive to price changes in the case of soybeans. 
Production of soybeans in the Atlantic region increased from 29.74 
million bushels in 1960 to 112.01 million bushels in 1982 (table 2.5). 
The oil content of Atlantic region soybeans has ranged from 19.33 
in 1974 to a low of 16.01 in 1982, over a three percentage point drop 
(table 1.2). The protein content of Atlantic soybeans , in contrast, 
increased over three percentage points between 1964 and 1981 fr om 34.78 
percent to 37.94 percent ( table 1.3). 
The Other region includes the northeastern states 
that produce soybeans. This region has been insignificant in terms of 
aggregate production, accounting for less than one-half of one percent 
of total U.S. soybean production. Planted acres of soybeans in the 
Other region increased from 0.095 million acres in 1960 to 0.275 million 
acres in 1982 (table 2.4). Production increased from 1.43 million 
bushels to 7.97 million bushel (table 2.5). 
The oil and protein content data for Other region soybeans were not 
complete (table 1.2 and 1.3) . The missing observations for oil content 
will be assumed to be 18.25 percent and for protein observations will be 
assumed to be 37.00 percent in the later analysis. 
Soybean market The majority of demand for soybeans is derived 
from the domestic and foreign demand for the joint products of soybeans, 
soymeal, and soyoil. The volume of soybeans crushed in the U.S . to 
produce oil and meal has more than doubled from 394 million bushels in 
1960 to 1,029 million bushels in 1982 ( table 2.3). United States crush 
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capacity (table 2.3) has also expanded as the demand for soymeal and 
soyoil have grown and their prices have remained high relative to 
soybeans. 
U.S. soybean exports increased from 140 million bushels in 1960 to 
929 million bushels in 1982 (table 2.3). Only a few countries such as 
China use unprocessed soybeans as a food source. The majority of 
soybeans exported, therefore, are processed into soymeal and soyoil by 
the importing country. 
Derivative products 
A major problem associated with the component markets of soybeans 
is that more of one component cannot be produced without producing more 
of the other component as well. If the demand for meal increases, as in 
the 1970s, and there are no changes associated with the oil market, 
crush volume will expand to produce more meal. With this increase in 
meal production, there is also an increase in oil production and a 
consequent increase in oil stocks and exports along with a decrease in 
price. This was the case during the 1970s. In recent years, however, 
the reverse has been the case. 
The U.S. production of soymeal increased over 200 percent from 1960 
to 1982 (table 2.6). In 1960, U.S. meal production was 9,152 thousand 
short tons but this increased to 24,634 thousand short tons by 1982. 
The demand for U.S. soymeal is derived predominantly from the livestock 
and poultry sectors of the United States and foreign countries, 
particularly developed countries. Increases in meat and poultry 
27 
consumption in these countries have boosted their livestock and poultry 
production. This, in turn, has been manifested as increases in protein 
meal and feed demand . U. S. consumption of soymeal has increased from 
8,479 thousand short tons in 1960 to 17,714 thousand short tons in 1982 
(table 2.6). Soymeal exports increased from 0.649 million short tons in 
1960 to 6.907 million short tons in 1982, or a 1,064 percent increase 
over the time period ( table 2.6 ) . Stocks of soymeal also increased from 
83 thousand short tons in 1960 to 175 thousand short tone in 1982 (table 
2.6). But because of the perishability associated with the product, 
these must turn over very quickly. Price of soymeal, due to the 
increase in demand for protein , increased from $55.55 per ton in 1960 to 
$182.52 per ton in 1982 (table 2.6). 
The production of soyoil in the U.S. increased from 4,338 million 
pounds in 1960 to 10,979 million pounds in 1982 (table 2.7). Soyoil is 
a major input in many foodstuffs such as salad oils, cooking oils, and 
margarine. The increase in the use of these products has increased the 
demand for soyoil. Also, with the increase in health consciousness in 
the United States and other Western nations, the consumption of 
unsaturated fats, such as soyoil, has increased. These are considered 
more healthy and reduce the risks of certain diet-related diseases. 
Stocks of soyoil increased 300 percent from 308 million pounds in 1960 
to 1,103 million pounds in 1982 (table 2. 7). 
Competition for the export markets of soyoil and soymeal is keen, 
with other primary exporters being Brazil and Argentina. These 
Table 2.6. U.S. soymeal supply and utilization data, 
1960-1982 
Year Soymeal Soymeal Soymeal Soymeal Soymeal 
Production Disappearance Exports Stocks Price 
----------- 1000 ST--------- $/ST 
1960 9152.00 8479.00 649.00 83.00 SS.SS 
1961 94S2.00 8867.00 590.00 78.00 60.60 
1962 10342.00 9262.00 1064.00 94.00 63 . 60 
1963 11127 .00 9S86.00 14 75 .00 1S9.00 71.30 
1964 10609.00 9167.00 1479.00 122.00 71.00 
1965 11286.00 9242.00 2059.00 106.00 70.20 
1966 12901. 00 10219.00 26S6.00 132 . 00 71.50 
1967 13483. 00 10771. 00 2706.00 138 .00 78.BO N 
1968 13660.00 10693.00 2959 . 00 145.00 76.90 CD 
1969 14581. 00 11469. 00 3100.00 1S7.00 74.10 
1970 17596.00 13514.00 4102.00 137.00 78.40 
1971 18035.00 13406.00 4620.00 146.00 78.50 
1972 17024.00 13110. 00 3868.00 192.00 90.20 
1973 16709 . 00 11920. 00 4797.00 183.00 229.00 
1974 19674.00 13766.00 SS84.00 S07.00 146.35 
1975 16071.00 12501.00 4349.00 358.00 130. 86 
1976 ·20754.00 15552.00 5206.00 355.00 147.77 
1977 18488 . 00 14001. 00 4614.00 228.00 199.80 
1978 22371.00 16215.00 6141.00 243 . 00 163.56 
1979 24354.00 17673 .00 6657.00 267 . 00 190 . 06 
1980 27105.00 19214 .00 7932 . 00 226.00 181.91 
1981 24312.00 17591.00 6784.00 163 . 00 218.18 
1982 24634.00 17714 . 00 6907 . 00 175 . 00 182.52 
Table 2.7. U.S. soyoil supply and utilization data, 
1960- 1982 
Year Soyoil Soyoil Soyoil Soyoil Soyoil 
Production Disappearance Exports Stocks Price 
------- Hil. Pounds --------- Cts/lb 
1960 4338.00 3376.00 363.93 308.00 8.30 
1961 4420.00 3329.00 282.95 6 77 .00 11.30 
1962 4790.00 3540.00 623.91 61 2.50 9. 50 
1963 5091.00 3624.00 513.10 780.20 8.90 
1964 4822.00 4058.00 540.96 569 .10 8.50 
1965 5146.00 4069.00 625.07 297 .00 11. 30 
1966 5800.00 4687.00 403.90 43 7. 60 11.80 
1967 6076.00 4837.00 297.01 593.20 10.10 N 
1968 6032 . 00 5096.00 162.09 532.30 8.40 "' 
1969 6531.00 5756.00 158.03 403.30 8.40 
1970 7904.00 6238.00 6 71. 00 535.60 11. 20 
1971 8265.00 6253.00 979 . 08 770. 40 12.80 
1972 7892.00 6439.00 704.99 742. 70 11.30 
1973 7501. 00 6685.00 699.09 516.00 16.50 
1974 8995.00 7255.00 1190. 94 794.00 31.50 
1975 7375.00 6518.00 1000.05 561.00 30.70 
1976 9630.00 7906.00 776. 94 1251.00 18.30 
1977 8578.00 7454. 00 1268.90 771 . 00 23.90 
1978 10288.00 8193.00 1649.1 2 729.00 24.60 
1979 11323.00 8865.00 2080.97 776.00 27.20 
1980 12105.00 8981.00 2177 . 43 1210.00 24.30 
1981 11270 .00 9113 . 00 1084.04 1736 . 00 22.70 
1982 10979.00 9535.00 1411.65 1103.00 18.97 
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countries use government subsidies to keep their commodities competitive 
and to expand their soybean related industries over the past 25 years 
(Williams and Thompson, 1985) . 
U.S. exports of soyoil increased 388 percent over the period, from 
364 million pounds in 1960 to 1412 million pounds in 1982 (table 2.7). 
The driving force for commercial export demand of oil comes from the use 
of the oil in cooking, salad, and frying oils in industrial countries. 
Government exports of soyoil, predominantly under the PL 480 program, 
also increased from 267 million pounds of soyoil in 1960 to 302 million 
pounds in 1982. Less developed nations are the importers of government 
soyoil exports. Due to overall increase in demand for soyoil, the price 
more than doubled from 8 .3 cents per pound in 1960 to 18.97 cents per 
pound in 1982 (table 2.7). 
The Role Grades and Standards 
Grades and standards are used to classify products into catagories 
with similar characteristics. By dividing commodities into grades it 
becomes possible to identify, at least in theory, separate demand curves 
for each category (Williams and Stout, 1969). These curves, though, 
many times are inestimable due to data limitations. Due to the fact 
that many factors of production have an effect on the quality of a 
product, a standard will increase the information available to consumers 
and, thus, increase pricing efficiency. Producers of the graded product 
are sent direct signals, via the price, as to the desirability placed on 
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their good by the consumers. Grading also decreases the uncertainty of 
the quality associated with the product. Personal inspection by users 
is less necessary in order to insure the quality of a commodity. This 
indicates that both the producers and consumers theoretically can 
benefit from the imposition of a system of grades and standards. 
Although both the producers and consumers might both benefit from 
grading and standardizing of a good, in some instances it would not be 
in the best interest of the market.. If the information provided by the 
standards costs more to obtain than the producers and consumers gain in 
knowledge, the system would be inefficient. The market would function 
better without the increased information. In the case being studied 
presently, the costs of implementing the component pricing system will 
not be considered. The system of equations used to determine the size 
of the discount and premium associated with a sample of soybeans is 
straightforward and requires information on the oil and protein content 
of the sample, the market prices of soyoil and soymeal, and the levels 
of the standards. 
Current Standards 
Quality is a subjective term . A high quality product to one 
consumer could be one of low quality to another. Therefore, the 
standards applied to a commodity should not carry subjective meanings or 
descriptions, but only technical information (Kohls and Uhl, 1980 ) . 
The current standards used to grade soybeans are presented in the 
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Official United States Standards for Grains (1984). The term soybeans 
is defined as any grain which consists of 50 percent or more whole or 
broken soybeans which will not pass through a 1/8 inch sieve and does 
not contain more than 10.0 percent of any other grains for which there 
are standards. Soybeans are divided into five classes associated with 
seed coat color: yellow soybeans, green soybeans, brown soybeans, black 
soybeans, and mixed soybeans. Table 2.8 contains the classes of 
soybeans and the standards which apply to each class. 
Special grades are also presented which apply to soybeans. 
Garlicky soybeans are soybeans which contain 5 or more garlic bulblets 
in 1000 grams of grain. Weevily soybeans infested with live weevils or 
other live, damaging insects. Also the term "distinctly low quality" 
can be used when the grain contains more than two crotalarra seeds per 
1000 grams of grain. 
Table 2.8. The current classes and standards for soybeansa 
----·--------------------------------------------------------- --. . 
Grade 
Maximum limits of -
+-------.---------.-----------------.-- - -----.--------
Minimum 
test 
weight 
per 
bushel :Moisture Splits 
Damaged kernels Brown, 
+---------.--------+ black 
Heat 
Total Damaged 
and/or 
:bicolored 
: soybeans 
: in yellow 
Foreign or green 
material: soybeans 
-------+-------+-----+------+-----+------+--------
U.S. No. l 
U.S. No. 2 
U.S. No.3b: 
U. S. no.4C: 
U.S. Sample: 
grade 
Pounds Percent Percent Percent Percent Percent 
56.0 
54.0 
52.0 
49.0 
13.0 
14.0 
16.0 
18.0 
10.0 
20 . 0 
30 .0 
40 .0 
2.0 
3.0 
5.0 
8.0 
0.2 
0.5 
1.0 
3.0 
1.0 
2.0 
3.0 
5.0 
Percent 
1.0 
2.0 
5.0 
10.0 
U.S. Sample grade shall be soybeans which do not meet the 
requirements for any grade from U. S. No .l to U.S. No . 4; or whi ch are 
musty, sour, or heating ; or whi ch have any commer cially 
objectionable foreign odor; or which contain stones; or which are 
otherwise of distinctly low quality. 
8 Source : Official United States Standards for Grains (1984) . 
bsoybeans which are purple mottled or stained shall be graded not higher than 
U. S. No.3 . 
csoybeans whi ch a r e mat erially weathered shall be graded not higher than 
U.S. No.4. 
34 
CHAPTER III: CONCEPTUAL FRAMEWORK 
This chapter discusses the underlying theoretical structure of the 
United States soybean market which will be the basis for the 
specification of the econometric model of the market later i n the 
chapter. First, a conventional diagrammatic representation of the 
sector will be presented. Next, the supply side of the model wi ll be 
disaggregated into regional components. Then the theoretical role of 
standards in the market is discussed and the component pricing equations 
are derived. Finally, the entire theoretical model is presented and 
discussed equation by equation . 
U.S. Soybean and Derived Products Markets 
The U.S. soybean and derived products markets discussed in this 
chapter are presented in two forms . First, the conventional 
representat ion of the sectors is shown and the effects of a change in 
soymeal demand are discussed . Next, the theoretical effects of applying 
protein and oil standards to the U.S. soybean and derived products 
markets are shown graphically and the effects of a change in demand for 
soymeal are discussed. To simplify the discuss i on, two produc tion 
regions are assumed, A and 8 , so that total soybean supply is equal to 
the sum of the two regions' production . Also, it is assumed that region 
B produces soybeans with levels of protein and oil above the s t andards 
assumed and t hat region A produces soybeans that have levels of oil and 
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protein below the standards assumed. 
The diagrammatic representations for both the conventional case and 
the case with standards applied are divided into two time periods, t-1 
and t. This is for two reasons: l } for graphic simplicity, and 2) the 
reaction of producers to the premiums and/or discounts takes place over 
time , not j ust in one period. 
Diagrammatic representation 
The current grading system for soybeans does not explicitly 
incorporate information concerning regional differences in soybean oil 
and protein content . The market for soybeans and soybean derivatives in 
time period t - 1 can be represented graphically as in figure 3 . 1. The 
interaction between soybean, soymeal, and soyoil sectors is shown by the 
linkages in the soybean crush, soymeal production, and soyoil production 
panels. Note that stocks are omitted tram the figure 3. 1 only for 
graphical simplicity. 
If the prices generated in the world markets in period t - 1 for 
soybeans, soyoil, and soymeal are PWt-1 • PMt- 1 • and POt-1 respectively, 
then region A will produce amount OA of soybeans and region B will 
produce amount OB of soybeans in figure 3.1. In the short-run, the 
supply curves in each region (SAt- 1 and SBt- 1 > are perfectly inelastic 
since producers are effectively unable t o change the level of producti on 
once the crop has been planted. Total supply of soybeans in peri od t - 1 
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Figure 3 . 1. Soybean and derivative market s period t-1 under no standard s 
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is equal to the sum of the regional production, A + 8, and is equal to 
OD along the short-run total supply curve TSt- 1· 
The short-run crush demand curve in period t-1 for soybeans is 
TDt-1· The intersection of crush demand and soybean price results in 
the quantity OC being demanded and crushed domestically, given the price 
of soymeal and soyoil. The amount of soybeans entering the world market 
from the United States is OE at price PWt-1· The total amount of 
soymeal supplied is OG and is equal to the amount of soybeans crushed in 
that period multiplied by the soymeal extraction rate, a, for the same 
period. The extraction rate for soymeal is the proportion of a bushel 
of soybeans that is recovered as soymeal in crushing. The soymeal 
price, PMt-1, is determined by the interaction of the U.S. excess supply 
of soymeal and the net export demand facing the U.S. Therefore, with a 
domestic soymeal demand curve of DMt-1, the amount of meal consumed 
domestically is OF and the amount exported is OH. The amount of soyoil 
supplied, like soymeal, is determined by the volume of soybeans crushed 
and the soyoil extraction rate, 8. The total amount of soyoil supplied 
at the soybean price formed in the world market, POt-1• is OJ. If the 
soyoil price generated in the world market is POt-1• then an amount of 
soyoil equal to OI would be consumed domestically and O~ would be 
exported. 
If there is a shift in the domestic demand for soymeal, from an 
exogenous increase in income, for example, such that the demand curve 
for soymeal moves to DM't-1, the immediate effect would be to increase 
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soymeal price to PM't-1• This is a result of a shift in the excess 
supply curve of soymeal from ESMt-1 to ESM't-1· Thus, a decrease in 
exports of soymeal from OH to OH' results. 
In response to the increase in the price of soymeal, the crush 
demand of soybeans shifts outward to TD't-1· For graphic simplicity, 
the shift in the U.S. demand for soybeans from TDt-1 to TD't-1 and 
consequently in the U.S. excess supply curve from ESBt to ESB't-1 is 
assumed to be completely offset by an increase in the crush demand for 
soybeans in importing and export competing countries, such that the 
I 
export demand curve facing the U.S . shifts from EDBWt-1 to EDBW t-1 · 
The relative sizes of these shifts are empirical questions that will be 
addressed later in this chapter. As a consequence, the exports and 
crush of soybeans are unchanged at OE and OD, respectively . This is 
possible if crushers in the rest of the world react in the same way to 
an increase in the soymeal price as do U.S. crushers. As a result of 
the increase in demand for soybeans , the price for soybeans increases 
from PWt-1 to PW't-1• This is the price that growers will evaluate when 
making production decisions for period t. The shifts in the soybean and 
soymeal markets have no effect on the soyoil market because production 
of soyoil has not changed from the previous level of OJ and demand for 
soyoil has not changed. 
I 
The soybean price PW t-1• observed in period t-1 after the demand 
shock in the soymeal market , is the price farmers evaluate when making 
product ion decisions for the next period, t (figure 3.2). Th is approach 
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assumes naive expectations. Therefore, production in period t in either 
region is a function of average soybean price in period t-1 and depends 
on the extent of the price change and the responsiveness of soybean 
producers in the various regions to the price change. 
Regional production in time period t takes place at the 
intersection of soybean price, PW't-1 1 and the regional long-run supply 
curve SALR for region A and SBLR for region B (figure 3.2). The amount 
produced in the regions are OA* along the new short-run supply curve SAt 
in region A, and OB* along the new short-run supply curve SBt in region 
B. Total soybean supply in period t is OD* ( >OD) located along the 
total supply curve TSt. Because of the increase in the total supply of 
soybeans from t-1 to t, the excess supply curve shifts out from ESBt-1 
to ESBt resulting in a lower soybean price, PWt. This soybean price, 
ceteris paribus, will be the price evaluated by growers when making 
production decisions for period t+l. 
The lower soybean price results in higher exports of OE* and higher 
domestic crush of oc*, which has increased over the previous period's 
level of OC. Assuming that the extraction rates for soymeal and soyoil 
have not changed from the previous levels of a and 8, the amounts of 
soymeal and soyoil produced in period tare OG* and OJ*, respectively. 
Even though the extraction rate is the same for soymeal, the amount 
produced is higher because the amount of soybeans crushed has increased . 
Given the soymeal demand curve for period t, DMt, the price generated in 
the world market is PMt which is lower than the meal price in the 
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previous period. Domestic consumption and expor ts of soymeal in period 
t, therefore , increase from OF ' and OH' in period t-1 to OF• and OH• in 
period t, respectively. 
Soyoil production has also increased, leading to an outward shift 
in the excess supply curve from ESOt- 1 to ESOt. Given the excess demand 
curve EDOWt, the pri c e o f soyoil falls fr om POt-1 to POt. This results 
in an increase of soyoil exports from OK to OK• and an increase in 
domestic consumption of soyoil from OI to 01•. 
This traditional representation of the markets for soybeans and its 
derived products makes a crucial assumption: either the content of 
protein and oil in soybeans is the same across all regions, or any 
differences in the component content by region are not perceived by the 
market . If the market could distinguish between soybeans of high and 
low content of protein and oil and these differences are regionally 
determined, an increase in the demand for one or the other of these 
components , ceteris paribus, would have differing effects in production 
and prices of soymeal and soyoil and on the regional pattern of 
production of soybeans over time. As discussed previously, there are 
regional differences in soybean composition in the United States. Also, 
the responsiveness of soybean producers in the various regions to 
changes in the price of soybeans is different ( see Chapter IV ) . 
Therefore, if a premium is given to producers in regions where the most 
desirable component content soybeans are grown and a discount is given 
to other soybean producers, the effects on the above markets could 
change significantly. 
Application of component pricing 
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In the following graphical analysis of the effects of instituting a 
system of standards for the oil and protein content of soybeans, it is 
assumed that in period t-2 the discounts (premiums) received by 
producers in both regions are equal to zero. This assumption is only 
for graphical convenience and implies that growers in all regions faced 
the same price w~en makin~ the·ir production decisions for period t-1. 
By making this assumption, the intial equilibrium points are the same in 
period t-1 with or without the imposition of a system of standards for 
the oil and protein content of soybeans (figure 3.3 ). 
With the increase in meal demand in the period t-1 from DMt-1 to 
DM't-1• the market experiences the same shocks of the same magnitude as 
in the example without standards for oil and protein . In this case, 
however, the increase in the price of soymeal means that soybean 
producers in region A, where soybeans c ontain levels of protein and 
soyoil below the standards, will receive a discount for their soybeans. 
The price then received by growers in region A in period t-1 for 
production decisions for period twill be PAt- 1• which is lower than the 
average price PW't-1· In region B, however, where the level of protein 
and oil in the soybeans grown is higher than the standard, a premium 
will be given to producers of soybeans. The price realized by growers 
in region B in t-1 and used in making production decisions for period t 
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will be PBt-1· This is higher than the average market soybean price, 
PW't- 1· The size of the premiums and discounts received in any region 
is dependent upon a number of factors, including the relative changes in 
the prices of soyoil and soymeal and the relative protein and oil 
content of the soybeans in each region. 
Because the price realized by the soybean producers in region B is 
higher (PBt-1> and in region A is lower (PAt-1) than in the previous 
example without protein and oil standards for soybeans, production also 
tends to be higher in region B and lower in region A in the next period 
(t) than without the standards. In this exa.111ple, the standards are 
chosen so that the additional increase in soybean acreage in region B in 
* the next period (B sn in figure 3.4) is exactly equal to the decrease in 
the soybean acreage in region A (AnA* in figure 3.4) as a result of the 
imposition of oil and protein standards. This results in the same 
increase in total soybean production from period t-1 to t in both 
examples, with or without a system of oil and protein standards. The 
total amount of soybeans produced in period t, therefore, is OD*. The 
choice of standards is, of course, arbitrary and could affect the level 
of total production. 
Production in region A is OAn along the short run supply curve sAnt 
and in region B is oen along the short-run supply curve sent· The 
* increase in total production of soybeans to OD results in an increase 
in the excess supply curve of soybeans and a drop in the U.S . average 
price of soybeans from PW't-1 to PWt as before. Also, exports of 
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soybeans increase from OE to OE* and domestic crush increases from OC to 
oc* as before . 
If the extraction rate for soymeal remains constant at a, the same 
amount of soymeal (OG) will be produced as before the standards. As a 
consequence of the increase in production of soymeal, the excess supp l y 
curve for soymeal shifts out as before and, given no change in the 
excess demand for soymeal (EDMVt), the price of soymeal falls from PMt-1 
to PMt. However, because the ratio of high protein soybeans to total 
production of soybeans is higher than in the example without standards, 
the amount of protein (and meal) extracted from the soybeans crushed is 
higher . Consequently, the extraction rate, o, is now larger, (al in 
figure 3 .4 ) , since more soymeal of the standard protein content can be 
produced from the soybean c rush. The amount of soymeal produced, 
therefore, is OL whi ch is larger than OG, even though the volume of 
soybeans crushed is no different (OC*) with or without the standards in 
this example. This level of soymeal production will result in an even 
lower soymeal price and increases in the domestic consumption of soymeal 
and exports of soymeal above the previous levels. Because the rat io of 
high oil soybeans to the total production of soybeans is now less than 
would have been the case without the standards, the soyoil extraction 
rate drops from B to sl. As a result, the production of soyoil drops 
from OJ to OM and the price of soyoil increases, pushing down the levels 
of both domestic consumption and exports of soyoil. 
The size of the oil and protein discounts and premiums for period t 
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are ambiguous because the extent of the price decrease in the soymeal 
market and the extent of the price increase in the soyoil market cannot 
be determined graphically. If the price of soymeal falls to a level 
such that the relative price of soyoil increases, producers of high oil 
soybeans will receive a premium and producers of high protein soybeans 
will receive a discount in period t. The actual effects are a matter 
for empirical investigation. The above discussion simply provides some 
insight into the likely directions of change as a result of instituting 
a system of oil and protein standards . An econometric model, such as 
the one discussed below, can be used to evaluate and measure the changes 
in all variables over time from implementing a system of oil and protein 
standards for soybeans in the United States. 
The Model 
The regional United States soybean model to be utilized in this 
study is divided into three blocks, each concerned with a separate 
product: soybeans, soymeal, and soyoil. The specification of each 
block will be discussed in detail along with the theoretical basis for 
soybean producer behavior . The oil and protein pricing mechanism will 
then be derived . The theoretical model is presented in table 3.1. 
Table 3.2 provides the list of variable names and definitions. All 
prices in the theoretical equations are deflated by an appropriate index 
of prices, except where noted. 
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Table 3.1. The theoretical equations of the model 
(3 . l.l) CBSOYSAC = F(CBSOYSACt-l• CBSOYPFDt-1 1 CBCORPFDt-1) 
(3.l.2) LASOYSAC = F(LASOYSACt-l 1 LASOYPFDt-l• LABARPFDt-1 , 
LAHAYPFDt-1 > 
(3.1.3) PLSOYSAC = F(PLSOYSACt-l• PLSOYPFDt-1 1 PLCORPFDt-l• 
PLSORPFDt-1 • PLSUNPFDt-1• PLWHEPFDt-1> 
(3 .1. 4) DLSOYSAC = F(DLSOYSACt-1 i DLSOYPFDt-1 1 DLCOTPFDt-1 1 
DLRICPF0L1> 
(3.1.5) SO SOY SAC = F(SOSOYSACt-l• SOSOYPFDt-1• SOCOTPFDt-1 • 
SOCORPFDt-1> 
(3.l.6) ATSOYSAC = F(ATSOYSACt-1• ATSOYPFDt-li ATCORPFDt-1• 
ATCOTPFDt-1• ATWHEPFDt-1• ATTOBPFDt-1> 
(3.l.7) OTSOYSAC = F(OTSOYSACt-li OTSOYPFDt-1 1 OTCORPFDt-1> 
(3.l.8) USSOYSAC = CBSOYSAC + LASOYSAC + PLSOYSAC + DLSOYSAC 
+ SOSOYSAC + ATSOYSAC + OTSOYSAC 
(3. 1. 9) CBSOYSHC = F(CBSOYSAC) 
(3.1.10) LASOYSHC = F(LASOYSAC) 
(3.l.11) PLSOYSHC = F(PLSOYSAC) 
(3.1.12) DLSOYSHC = F(DLSOYSAC) 
(3.1.13) SOSOYSHC = F(SOSOYSAC) 
(3 . 1.14) ATSOYSHC = F(ATSOYSAC) 
(3.1.15) OTSOYSHC = F(OTSOYSHC) 
(3.1.16) USSOYSHC = CBSOYSHC + LASOYSHC + PLSOYSHC + DLSOYSHC 
+ SOSOYSHC + ATSOYSHC + OTSOYSHC 
(3.l.17) CBSOYSPC = CBSOYSYC * CBSOYSHC 
(3.1.18) LASOYSPC = LASOYSYC * LASOYSHC 
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Table 3.1. continued 
(3.1 .19) PLSOYSPC = PLSOYSYC * PLSOYSHC 
( 3 . 1 . 20 ) DLSOYSPC = DLSOYSYC * OLSOYSHC 
(3.1.21) SOSOYSPC = SOSOYSYC * SOSOYSHC 
(3.1 .22 ) ATSOYSPC = ATSOYSYC * ATSOYSHC 
( 3.1.23 ) OTSOYSPC = OTSOYSYC * OTSOYSHC 
( 3.1.24 ) USSOYSPC = CBSOYSPC + LASOYSPC + PLSOYSPC + DLSOYSPC 
+ SOSOYSPC + ATSOYSPC + OTSOYSPC 
(3 . 1 . 25) CBSOYPFC = F(USSOYPFC ) 
(3.1 . 26) LASOYPFC = F(USSOYPFC ) 
(3.1.27) PLSOYPFC = F(USSOYPFC) 
(3.1.28) DLSOYPFC = F(USSOYPFC ) 
(3.1.29) SOSOYPFC = F(USSOYPFC) 
( 3.1 . 30) ATSOYPFC = F(USSOYPFC ) 
( 3.1.31) OTSOYPFC = F(USSOYPFC ) 
(3.1.32) USSOYPWC = F(USSOYPFC) 
(3.1.33) USSOYHEC = F(USSOYPFD USCORPFD, USSOYSPC, USSOYHGC , • USSOYHECt-1 ) 
( 3.1 . 34 ) USSOYHTC = USSOYHEC + USSOYHGC 
(3.1.35) USSOYDCC = F(USSOYGCC, USOISCPC, (USSOYHTCt-1 + USSOYSPC )) 
(3.1.36 ) USOISCPC = F( L( USSOYGCC ), L(USSOYSPC )) 
(3.1.37 ) USSOYGCC = (USSOMQ*USSOMPWC/1000 ) + (USSOOQ*USSOOPWC/100 ) 
- USSOYPFC. 
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Table 3.1. continued 
(3 .1.38) USSOYMECD = F(SOYRPM, WOCORPFC, JAECLVPR, BZSOYMEC) 
(3.1 .39 ) USSOYMECS = USSOYHTCt-1 + USSOYSPC - USSOYHTC - USSOYDZC 
- USSOYDCC 
(3. 1.40 ) USSOYMECS = USSOYMECD 
( 3.1.41 ) USSOMSPC = USSOMQ * USSOYDCC 
(3. 1.42 ) USHPMDDC = F(USHPMPWC, USSLSPWC/USWPI67), (USFIMPWC/USWPI67 ), 
USHPAUC3 ) 
(3.1.43) USSOMDDC = USHPMDDC * USSOMDPC 
(3.1.44) USHPMPWC = USSOMPWC * USSOMDPC + USCOMPWC * USCOMDPC 
+ USPEMPWC * USPEMDPC 
(3.1.45) USCOMDPC = F(USCOMPWC, (USCOMSPC/( USSOYSPC + USSCOMSPC + 
USPEMSPC )), USCOMDPCt-1 > 
(3 .1 .46) USSOMDPC = 1 - USCOMDPC - USPEMDPC 
(3.1.47) USSOMHEC = F(USSOMPWC/USPPI67, USSOMDDC /USSOMSPC, 
USSOMHECt- 1 ) 
(3.1.48) USSOMMECD = F(SMCRNPRR , JAECLVPR, BZSBMTEX ) 
(3.l.49) SMCRNPRR = USSOHPWC/SDR/WOCORPFC 
(3.1.50 ) USSOMMECS = USSOMHECt- 1 + USSOMSPC - USHPMDDC * USSOHDPC 
- USSOMDZC - USSOMHEC 
( 3.1.51) USSOMHECS = USSOMMECD 
(3.1.52) USSOOSPC = USSOOQ * USSOYDCC 
(3.1.53 ) USOLODDC/USPOPA = F(( USOLOPWC / USWPI67 ) , (USLAOPWC / USWPI6 7), 
USYDCPP ) 
(3.1.54) USSOODDC = USOLODDC * USSOODPC 
(3.1.55) USOLOPWC = USSOOPWC * USSOODPC + USCOOPWC * USCOODPC 
+ USPEOPWC * USPEODPC 
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Table 3 . 1. continued 
(3.1.56) USCOODPC = F(USCOOSPC / (USSOOSPC + USPEOSPC ), USCOODPCt-l• 
USCOOPWC ) 
(3.1.57 ) USSOODPC = 1 - USCOODPC - USPEODPC 
( 3. 1. 58 ) USSOOHEC = F(USSOOPWC/USWPI67 , USSOOSPC, USSOOHGC , 
USCORPFC/USPPI67, USSOODDCt-l r USSOOHECt- 1) 
( 3 . 1. 59) USSOOHTC = USSOOHEC + USSOOHGC 
( 3.1.60) SOYRPOM = USSOYPWC * (2204 / 60 ) * SOORFCI/100 
(3 . l . 61) SOORPM = USSOOPWC * (2204/100) * SOORFCI/100 
( 3.1 . 62 ) USSOOMECD = F( SOORPM , SOYRPOM, PALRPOM, SOOMINC ) 
(3.1.63 ) USSOOMECS = USSOOHTCt-1 + USSOOSPC - USOLODDC * USSOODPC 
- USSOODZC - USSOOHTC 
( 3 . l.64 ) USSOOMTC = USSOOMEC + USSOOMGC 
(3.1.65) USSOOMECD = USSOOMECS 
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Table 3.2. Variable names and definitions 
ATSOYPFC 
ATSOYPFC 
ATSOYSAC 
ATSOYSHC 
ATSOYSPC 
CBSOYPFC 
CBSOYPFD 
CB SOY SAC 
CBSOYSHC 
CBSOYSPC 
DLSOYPFC 
DLSOYPFD 
DLSOYSAC 
DLSOYSHC 
DLSOYSPC 
Endogenous Variables 
Soybean price in the Atlantic region, dollars per bushel 
ATSOYPFC/USPPI67 
Planted acreage of soybeans in the Atlantic region , 
millions of acres 
Harvested acreage of soybeans in the Atlantic region, 
millions of acres 
Production of soybeans in the Atlantic region, millions of 
bushels 
Soybean price in the Cornbelt region, dollars per bushel 
CBSOYPFC/USPPI67 
Planted acreage of soybeans in the Cornbelt region, 
millions of acres 
Harvested acreage of soybeans in the Cornbelt region, 
millions of acres 
Production of soybeans in the Cornbelt region, millions of 
bushels 
Soybean price in the Delta region, dollars per bushel 
OLSOYPFC/USPPI67 
Planted acreage of soybeans in the Delta region, 
mfllions of acres 
Harvested acreage of soybeans in the Delta region, 
millions of acres 
Production of soybeans in the Delta region, millions of 
bushels 
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Table 3.2. continued 
LASOYPFC Soybean price in the Lakes region, dollars per bushel 
LASOYPFD LASOYPFC/USPPI67 
LASOYSAC Planted acreage of soybeans in the Lakes region, 
millions of acres 
LASOYSHC Harvested acreage of soybeans in the Lakes region, 
millions of acres 
LASOYSPC Production of soybeans in the Lakes reg i on, millions of 
bushels . 
OTSOYPFC 
OTSOYPFD 
OTSOYSAC 
OTSOYSHC 
OTSOYSPC 
PLSOYPFC 
PLSOYPFD 
PLSOYSAC 
PLSOYSHC 
PLSOYSPC 
SMCRNPRR 
Soybean price in the Other region, dollars per bushel 
OTSOYPFC/USPPI67 
Planted acreage of soybeans in the Other region, 
millions of acres 
Harvested acreage of soybeans in the Other region, 
millions of acres 
Production of soybeans in the Other region, millions of 
bushels 
Soybean price in the Plains region , dollars per bushel 
PLSOYPFC/USPPI67 
Planted acreage of soybeans in the Plains region, 
millions of acres 
Harvested acreage of soybeans in the Plains region, 
millions of acres 
Production of soybeans in the Plains region, millions of 
bushels 
Soybean meal price/world corn price ratio , real foreign 
currency units / t on 
54 
Table 3.2. continued 
SOORPM Real importer price of soyoil, real foreign currency units 
per pound 
SOSOYPFC Soybean price in the South region, dollars per bushel 
SOSOYPFD SOSOYPFC/USPPI67 
SOSOYSAC Planted acreage of soybeans in the South region, 
millions of acres 
SOSOYSHC Harvested acreage of soybeans in the South region, 
millions of acrea 
SOSOYSPC Production of soybeans in the South region, millions of 
bushels 
SOYRPOM 
USCOMDPC 
USCOODPC 
USHPMDDC 
USHPMPWC 
USOISCPC 
USOLODDC 
USOLOPWC 
US SO MD DC 
Real importer price of soybeans, real foreign currency units 
per bushel 
Cottonseed meal proportion of high protein meal 
disappearance, year ending September 
Cottonseed oil proportion of oleic-linoleic oils 
disappearance, year end September 
High protein meal disappearance, soymeal equivalents, 
1000 short tons 
High protein meal aggregate price, $/short ton, year 
end September 
Soybean crush capacity, million bushels, year end 
August 
Oleic-linoleic oil disappearance, 1000 metric tons, 
year end September 
Weighted aggregate oil price, cents/pound, year end 
September 
Soymeal consumption, 1000 short tons, year end 
September 
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Table 3 . 2. continued 
USSOMDPC Soymeal proportion of high protein meal disappearance, 
year end September 
USSOMHEC Soymeal ending stocks, 1000 short tons, year end 
September 
USSOMMECD Soymeal net export demand, 1000 short tons, year end 
September ' 
USSOHMECS Soymeal net export supply, 1000 short tons, year end 
September 
USSOHPWC Soymeal wholesale price, $/short ton, year end 
September 
USSOHSPC Soymeal production , 1000 short tons, year end 
September 
USSOODDC Soyoil consumption, million pounds, year end 
September 
USSOODPC Soyoil proportion of oleic-linoleic oils disappearance, year 
end September 
USSOOHEC Soyoil private ending stocks, million pounds, year end 
September 
USSOOHTC Soyoil total ending stocks, million pounds, year end 
September 
USSOOMECD Soyoil export demand, million pounds, year end September 
USSOOMECS Soyoil export supply, million pounds, year end September 
USSOOMTC : Soyoil total exports, million pounds, year end 
September 
USSOOPWC 
USSOOSPC 
USSOYDCC 
Soyoil wholesale price FOB, cents/pound, year end 
September 
Soyoil product ion, million pounds, year end September 
Soybean crush, million bushels, year end August 
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Table 3.2. continued 
USSOYGCC Soybean crushing margin, farm level 
USSOYHEC Soybean private ending stocks, million bushels, year 
end August 
USSOYHTC Soybean total ending stocks, million bushels, year end 
August 
USSOYMECD Soybean net export demand, million bushels, year end August 
USSOYHECS Soybean net export supply, million bushels, year end August 
USSOYPFC Soybean farm level price, $/bushel, year end August 
USSOYPWC Soybean wholesale price, $/bushel, year end August 
USSOYSAC Soybean planted acreage, million acres, year end August 
USSOYSHC Soybean harvested acreage, million acres, year end 
August 
USSOYSPC Soybean production, million bushels, year end August 
Exogenous Variables 
ATCOTPFC Cotton price in the Atlantic region, cents per pound 
ATSOTPFD ATCOTPFC/USPPI67 
ATWHEPFC Wheat price in the Atlantic region, dollars per bushel 
ATWHEPFD ATVHEPFC/USPPI67 
ATSOYSYC Soybean yield in the Atlantic region, bushels per acre 
BZSBMTEX Brazilian exports of soybeans and soymeal 
BZSOYMEC Brazilian exports of soybeans 
CBCORPFC Corn price in the Cornbelt region, dollars per bushel 
57 
Table 3.2. continued 
CBCORPFD CBCORPFC/USPPI67 
CBSOYSYC Soybean yield in the Cornbelt region, bushels per acre 
DLRICPFC Rice price in Delta region, dollars per cwt. 
DLRICPFD DLRICPFC/USPPI67 
DLSOYSYC Soybean yield in the Delta region, bushels per acre 
DLCOTPFC Cotton price in Delta region, cents per pound 
DLCOTPFD DLCOTPFC/USPPI67 
JAECLVPR Japanese and European community production of livestock and 
poultry 
LABARPFC Barley price in the Lakes region, dollars per bushel 
LABARPFD LABARPFC/USPPI67 
LASOYSYC Soybean yield in the Lakes region, bushels per acre 
OTCORPFC Corn price in the Other region, dollars per bushel 
OTCORPFD OTCORPFC/USPPI67 
OTSOYSYC Soybean yield in the Other region, bushels per acre 
PALRPOM Real importer price of palm oil 
JAECLVPR Japanese and European community production of livestock and 
poultry 
PLCORPFC Corn price in the Plains region, dollars per bushel 
PLCORPFD PLCORPFC/USPPI67 
PLSOYSYC Soybean yield in the Plains region, bushels per acre 
SOR Standard Deutschmark rate 
SOCORPFC Corn price in the South region, dollars per bushel 
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Table 3.2. continued 
SOCORPFD SOCORPFC/USPPI67 
SOCOTPFC Cotton price in the South region, cents per pound 
SOCOTPFD SOCOTPFC/USPPI67 
SOOMINC Income index of soyoil importing countries 
SOSOYSYC Soybean yield in the South region, bushels per acre 
USCOMDDC Cottonseed meal consumption, 1000 short tons, year end 
September 
USCOMPWC Cottonseed meal wholesale price, $/short ton, year end 
September 
USCOMSPC 
USCOODDC 
USCOOPWC 
USCOOSPC 
USCORPFC 
USCPI67 
USFIMPWA 
USHPAUC3 
USLAOPWC 
USPAOPWC 
Cottonseed meal production, 1000 short ton, year end 
September 
Cottonseed oil consumption, million pounds, year end 
September 
Cottonseed oil wholesale price, cents/pound, year end 
September 
Cottonseed oil production, million pounds, year end 
September 
Corn farm price, $/bushel, year end September 
Consumer price index, total, 1967=100 
Fishmeal wholesale price, $/short ton 
High protein consuming animal units, million head, 
year end September 
Laurie oil weighted price, cents/pound, year end 
September 
Palm oil wholesale price, cents/pound, year end 
September 
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Table 3.2. continued 
USPEMDPC Peanut meal proportion of high protein meal 
disappearance 
USPEMPWC Peanut meal wholesale price, $/short ton, year end 
September 
USPEMSPC Peanut meal production, 1000 short tons, year end 
September 
USPEODPC 
USPEOPWC 
USPEOSPC 
USPOPA 
USPPI67 
USSLSPWC 
USSOM.DZC 
USSOMQ 
USSOMQQ 
USSOOMGC 
USSOOQ 
USSOOQQ 
USSOYDZC 
Peanut oil proportion of oleic-linoleic oil 
disappearance 
Peanut oil wholesale price, cents/pound, year end 
September 
Peanut oil production, million pounds , year end 
September 
Total population in millions 
Producer price index, received by farmers, 1967=100 
Choice steers wholesale price, $/cwt, year end 
September 
Soymeal waste, million pounds, year end August 
Soymeal extraction yield, 1000 short tons/million bushels 
Soymeal extraction rate, pounds of soymeal per pound of 
soybeans 
Soyoil PL 480 exports, 1000 metric tons, year end 
September 
Soyoil extraction yield, pounds / bushel 
Soyoil extract ion rate, pounds of soyoil per pound of 
soybeans 
Feed , waste, seed use of soybeans, million bushels, 
year end August 
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Table 3.2. continued 
USSOYHGC : Soybean government ending stocks, million bushels, year end 
August 
USSOYSYC 
USWPI67 
USYDA 
WOCORPFC 
Soybean yield, bushel/acre, year end August 
Wholesale price index, 1967=100 
Personal disposable income, $ billion/person, 
year end December 
World corn price, dollars per bushel 
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Soybean block 
Regional soybean acreage functions for the United States have 
received much attention. Disagreement, though , has arisen primarily 
with regard to the appropriate explanatory variables to include in the 
equations, such as input costs, expected prices or returns from crops, 
risk variables, and /or government program variables. 
Fryar and Hoskin ( 1981 ) used variable costs and expected yields of 
soybeans and ~ompeting crops in a forecast of 1981 regional soybean 
acreage. A major problem with this approach is obtaining cost data 
over an extended length of time by production regions. Therefore, the 
authors assumed that the variable costs across the regions was the 
same. If this method is used, the difference in the cost of production 
across regions must be considered. Also , assumptions were made 
concerning the crop prices f or 1981 and yields per acre for the crops 
in 1981 . 
Another popular approach to estimating acreage response functions 
is to use effective price and diversion payment variables. These 
summary variables are intended to capture shifts in government policy 
and, thus, crop acreage shifts in response to those changes (Houck , 
Ryan, and Subotnik, 1972; Houck et al., 1976 ) . While these studies 
make positive attempts to model government programs, over time 
government policies have changed drastically. Consequently, it is 
difficult to devise consistent summary variables that adequately 
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represent frequently changing government policies. The problem for 
soybeans, however, is less severe than for other crops since government 
policy has consisted mainly of a loan program . Because the loan level 
for soybeans has been close to the market price in only a few years, 
direct government intervention in the soybean market has been 
infrequent . Nevertheless, the frequently changing government programs 
for crops that compete with soybeans for area have likely influenced 
soybean planted acreage decisions to some extent. However, efforts to 
incorporate variables representing such government programs into 
soybean planted acreage have met with only limited success (Houck, et 
al., 1976). 
Given the limited nature of the available regional variable cost 
data and the limited usefulness of government program variables in 
soybean planted acreage equations, a partial adjustment model with 
naive expectations approach is adopted here. The theoretical basis for 
the use of naive expectations is largely due to the work of Nerlove. 
Planned annual planted acreage can be expressed as: 
where 
Aet is planned planted acreage in period t: 
pet is expected price in period t: and 
xet is the expected prices of competing crops. 
Acreage does not change immediately in response to market actions 
because of the fixity of resources, imperfect expectations, and the 
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seasonality of the industry . The change in actual planted acreage from 
year to year is only a portion, 6, of that planned. 
where 
6 is the coefficient of adjustment and measures the speed with 
which actual planted acres (At) adjust in response to the 
factors that influence planned planted acreage (Aet>· 
Combining equations (3.1 ) and (3.2), actual planted acreage can be 
written as a function of expected prices and lagged planted acreage. 
Naive expectations assumes that the expected price in period t 
equals the actual price in period t-1, (Pet = Pt-1>· Prices of 
commodities do follow seasonal patterns with some variation due to 
government policies , weather, etc., but if the market is in an 
equilibrium, ceteris paribus, naive expectations is a realistic 
approach to modeling prices. Therefore , planted acreage can be 
represented as: 
(3.4) At = &bQ + 6b1Pt-l + 6b2Xt- l + Cl - &)At-1 · 
Levels of planted soybean acreage and prices of soybeans and of 
competing crops can be directly observed, eliminating the need to 
construct artificial variables to represent government programs. These 
policies are effectively modeled by using open market prices since they 
respond directly to government actions. 
Consequently , regional planted acres of soybeans is hypothesized to 
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be positively related to lagged planted acres of soybeans and the 
lagged real price of soybeans in that region, and negatively related to 
the lagged real prices of alternative crops in the region. If acreage 
increases in one period, it is expected to increase in the next period 
also. The coefficient of lagged acreage is constrained to be less than 
or equal to one. As the price of soybeans rises, ceteris paribus, 
planted acres of soybeans should also increase because it will be 
relatively more profitable to grow soybeans as opposed to other crops. 
As competing crops become more profitable relative to soybeans, 
however , soybean planted acreage will decrease. Table 3.3 summarizes 
the variables included in the regional acreage equations. In the 
Cornbelt, the only major crop that competes with soybeans for area is 
corn. Therefore, the lagged real farm price of corn (CBCORPFDt-1> in 
the Cornbelt is included in the Cornbelt planted acres of soybeans 
equation (equation 3.1.l in table 3.1). Barley and hay are the ma j or 
crops competing with soybeans for area in the Lakes region. The real 
prices for barley (LABARPFDt-1) and hay (LAHAYPFDt-1> are included in 
the theoretical equation (equation 3.1.2 in table 3.1) to explain 
planted acreage of soybeans in the Lakes region (LASOYAC). 
In the Plains region, soybeans compete with a number of crops, 
including corn, grain sorghum, sunflowers, and wheat. The real prices 
of corn (PLCORPFDt-1>, grain sorghum (PLSORPFDt-1> 1 sunflowers 
(PLSUNPFDt-1>. and wheat (PLWHEPFDt-1> are included in the theoretical 
Table 3.3. 
Variable 
Corn belt 
Lakes 
Plains 
Delta 
South 
Atlantic 
Other 
ax = included in the equation. 
b_ = excluded from the equation. 
equation explaining planted acres of soybeans in the Plains region 
(equation 3.1.3 in table 3.1). Cotton, however, has long been the 
staple crop grown in the Delta region, along with rice. Consequently, 
the real prices of each (DLCOTPFDt-1 and DLRICPFDt- 1• respectively) are 
included in the specification for the planted acres of soybeans in the 
Delta region (equati on 3.1.4 in table 3.1). 
In the South region, the main crops competing with soybeans are 
corn and cotton. The prices of each are included in the soybean 
planted acres equation for the South region (equation 3.1.S in table 
3.1) . The Atlantic region has numerous crops competing for land with 
soybeans, including corn, cotton, wheat, and tobacco . The prices of 
corn (ATCORPFDt- 1> 1 cotton (ATCOTPFDt-1> 1 wheat (ATWHEPFD t-1> 1 and 
tobacco (ATTOBPFDt-1> in the Atlantic region are included in the 
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theoretical equation for planted acres of soybeans in the Atlantic 
region (equation 3.1.6 in table 3.1). In the Other region , the ma jor 
crop competing with soybeans is corn and its price is included in the 
theoretical equation for planted acres of soybeans in the Other region 
(equation 3.1.7 in table 3.1). 
In equat ion 3.1.8 in table 3.1, total U.S. planted acres of 
soybeans (USSOYSAC) is the sum of the planted acres in the seven 
regions. The equations for harvested acres of soybeans in each region 
(equations 3.1.8-3.1.15 in table 3.1) are specified to be positively 
related to the planted acreage in the region. As planted acres 
increase, harvested acres will increase. Total United States harvested 
acres of soybeans (USSOYSHC ) is equal to the sum of harvested acreage 
in each region (equation 3.1.16 in table 3.1). 
The production of soybeans in each region (equations 3. 1.17-3.1 . 23 
in table 3.1) is equal to harvested soybean acres in each region 
multiplied by the yield of soybeans per acre in the region . Total 
United States production of soybeans (USSOYSPC) is equal to the sum of 
production in each region (equation 3.1.24 in table 3.1 ) . The farm 
level price of soybeans in each region (equations 3.1.25-3.1 .3 1 in 
table 3.1) is hypothesized to be positively related to the United 
States average price of soybeans (USSOYPFC ) . The U.S. wholesale price 
of soybeans ( USSOYPWC) is theorized to be positively related to the 
U.S . farm level price of soybeans (USSOYPFC) as stated in equation 
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3.1.32 i n table 3.1. 
In equation 3.1 . 33 in table 3.1, ending private soybean stocks 
( USSOYHEC) are hypothesized to be positively related to the deflated 
farm corn pric e (USCORPFDt-1) , soybean production ( USSOYSPC ) , and 
lagged ending private soybean stocks (USSOYHECt-1>· An increase in the 
real farm level price of corn or a decrease in the real farm price of 
soybeans in a given period leads stockholders to expect a drop in 
soybean production in the next period and, therefore, to increase 
soybean holdings at the end of the period. This is particularly the 
case since most soybean stocks are held by soybean millers . Ending 
private stocks of soybeans are also hypothesized to be negatively 
related to ending government stocks of soybeans ( USSOYHGC) . As the 
government holds more stocks, private stocks will tend to decline. The 
lagged value of stocks is included as a partial ad j ustment term. In 
equation 3.1.34 in table 3.1, total ending stocks of soybeans 
(USSOYHTC ) in the model are equal to the sum of the private ending 
stocks (USSOYHEC) and government ending stocks (USSOYHGC) . 
The processing of soybeans is affected by several forces: the 
relative profitability of crushing soybeans or the real crushing 
margin, the level of installed crush capac ity, and the availability of 
soybean supplies. The crushing margin i s the difference between the 
value of the oil and meal in a unit of soybeans and the cost o f t he 
soybean unit t o the crusher. Theref ore , the margin is the "price" t o 
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which processors respond in determining the level of operations in the 
short-run and the level of future investments in crushing capacity over 
the long-run (Williams, 1985a). The installed crushing capacity is a 
constraint to the annual level of soybean processing . The supply o f 
soybeans available to be crushed also can act as a constraint. A 
supply constraint, however, would not necessarily affect crush in any 
given per i od through squeezing the profit margin because pr ocessors, 
faced with excess capacity, could minimize losses in the short-run by 
crushing to the extent of available supplies of soybeans . 
Consequently, U. S. soybean crush (USSOYDCC ) is hypothesized t o be 
positively related to the real crushing margin (USSOYGCC ) , the crush 
capacity (USOISC PC ), and the availability of soybean supplies as 
measured by the sum of beginning stocks of soybeans (lagged ending 
stocks, USSOYHTCt-1> and soybean production ( USSOYSPC ) in equation 
3 . 1.35 in table 3 . 1. If it is more profitable to crush soybeans, i.e., 
the crushing margin increases, then more beans will be crushed. An 
increase in crush capacity in any given year will allow a larger crush 
of soybeans in that year, given the constraint on availability of 
soybeans for crushing. The sum of lagged ending stocks and current 
production is the total amount of soybeans available f or crushing 
(Williams, 1985a ) . 
Over the long-run , though, continued profitability of crushing 
leads to an increase in the level of investment in crush capacity. 
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Nevertheless , little investment will occur if supplies of soybeans are 
not adequate to warrant this new capacity. Therefore, the U.S. soybean 
crush capacity (USOISCPC) is theorized to be a second degree polynomial 
distributed lag of the soybean crushing margin (USSOYGCC) and soybean 
production (USSOYSPC ) in equati on 3.1.36 in table 3.1. If soybean 
production increases, crush capacity should also increase . If the 
crushing margin allows for profitable production of crush ove r time, 
then investment in the industry will occur, thus increasing the 
capacity (Williams, 1985a). 
The s oybean crushing margin (USSOYGCC ) , as stated above and in 
equation 3.1.37 in table 3 . 1, is the difference between the value of 
the oil and meal in a unit of soybeans and the cost of the unit of 
soybeans ( USSOYPFC) . The soymeal extraction yield ( USSOMQ ) is the 
amount of meal produced from a unit soybeans. The U.S. s oymeal 
wholesale price (USSOMPWC ) is measured in dollars per s hort t on . 
Consequently, in order to find a dollar per bushel value of soybeans 
for soymeal, the soymeal price must be divided by 1000 and multiplied 
by the soymeal extraction yield. The soyoil extraction yield (USSOOQ) 
is the amount of soyoil produced from a unit ( bushel ) of soybeans . The 
wholesale price of soyoil (USSOOPWC ) is measured in cents per pound. 
To get a dollar per bushel value of the oil, the soyoil price mus t be 
divided by 100 and multiplied by the soyoil extraction yield . 
The specification for equation 3 . 1 . 38 in table 3 . 1 is based on a 
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Food and Agricultural Policy Research Institute (FAPRI ) Model (1985), 
in which export demand for soybeans (USSOYMECD) is hypothesized to be 
positively related to world corn price (WOCORPFC) , livestock and 
poultry production in Japan and the European Community (JAECLVPR), and 
Brazilian soybean exports (BZSOYMEC). Demand for soybean exports from 
the U. S. is hypothesized to be negatively related to the real importer 
price of soybeans (SOYPRM). 
U.S. soybean export supply (USSOYMECS) is an identity and equals 
beginning soybean stocks (lagged ending stocks, USSOYHTCt-1> plus 
soybean production (USSOYSPC) minus ending stocks this period 
(USSOYHTC) , loss and seed use of soybeans (USSOYDZC), and soybean crush 
(USSOYDCC), and is presented in equation 3.1.39 in table 3.1. The U. S. 
export supply of soybeans must equal U.S. export demand of soybeans in 
any period as required by equation 3 . 1.40 in table 3.1. 
Soymeal block 
In this block, the U.S. soymeal production (USSOMSPC) is equal to 
the extraction rate for soymeal (USSO MQ ) multiplied by soybean crush 
(USSOYDCC) in equation 3.1.41 in table 3.1. 
Since users can substitute rather easily among high protein meal 
(de fined as soybean meal, cottonseed meal, and peanut meal ), an 
aggregate high protein meal d isappearance (USHPMDDC ) equation in 
soymeal equivalents is specified. USHPMDDC (equation 3.1 . 42 in table 
3.1) is hypothesized to be negatively related to the high protein meal 
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aggregate price (USHPMPWC) because as price increases, consumption 
falls. High protein meal disappearance is positively related to the 
choice steer wholesale price (USSLSPWC ) , wholesale fishmeal price 
(USFIMPWC), and the inventory of high protein consuming animal units 
(USHPAUC3 ). An increase in the steer price signals an increase in 
feeding profitability and an increase in the demand for feeds like high 
protein meals. Fishmeal is a major non- vegetable protein substitute i n 
feeds. Thus, an increase in the price of fishmeal leads to an increase 
in the demand for high protein meals. Finally, as the inventories of 
livestock increase, the demand for high protein feeds also increases. 
The U.S . disappearance of soymeal (USSOMDDC ) , equation 3.1.43 in 
table 3.1, is equal to the high protein meal disappearance (USHPMDDC ) 
multiplied by the soymeal proportion of high protein meal disappearance 
(USSOMDPC). Aggregate high protein meal price (USHPMPWC) is a weighted 
price of soymeal, cottonseed meal, and peanut meal in equation 3.1.44 
in table 3.1. 
The cottonseed meal proportion of high protein meal disappearance 
(USCOMDPC ) , equation 3.1.45 in table 3.1, is hypothesized to be 
positively related to the ratio of cottonseed meal production 
(USCOMSPC ) to total high protein meal production (USSOYSPC + USSCOMSPC 
+ USPEMSPC ) and to the lagged cottonseed meal proportion of high 
protein meal disappearance (USCOMPDCt-1 >, and negatively related t o 
cottonseed meal price (USCOMPWC). The proportion of soymeal 
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disappearance out of total high protein meal disappearance (USSOMDPC ) 
is the total , 1, minus the c ot t onseed meal proportion of high protein 
meal disappearance (USCOMDPC ) and minus the peanut meal proportion 
(USPEMDPC), and is presented in equation 3.1.46 in table 3.1. The 
peanut meal share is small and, therefore, exogenous. 
In equati on 3.1. 47 in table 3.1, U.S. soymeal ending stocks 
(USSOMHEC ) are hypothesized to be negatively related to s oymeal price 
(USSOHPVC) and the ratio of soymaal consumption (USSOMDDC) to current 
soymeal production (USSOMSPC) . As soymeal price declines, stocks will 
build . If the ratio of consumption to production of soymeal is high , 
stocks will be used to fill meal consumpt i on demand. Soymeal ending 
stocks is hypothesized t o be positively related to lagged soymeal 
ending stocks. If stocks increase at the beginning of t he period, 
ceteris paribus , stocks at the end of the peri od will also tend t o 
increase. 
The specificat i on for equation 3 . 1. 48 in table 3.1 , the demand for 
soymeal exports from the U.S. ( USSOMMECD) , l i ke the soybean export 
equation is based on a FAPRI report. Soymeal export demand is 
hypothesized to be negatively related to the sum of Brazil i an exports 
of soymeal and soybeans (BZSBMTEX ) in soymeal equival ents and t o the 
soymeal-corn price ratio (SMCRNPRR). As exports of meal and beans from 
Brazil increase, the demand for United States' soybeans will tend to 
decline. As the soymeal price becomes relatively high compared to the 
73 
corn price, equation 3.1.49 in table 3.1, exports of soymeal fall. 
Export demand for soymeal is hypothesized to be positively related to 
livestock and poultry production in Japan and the European Community 
(JAECLVPR) because as animal production increases overseas, the demand 
for feed will increase . 
Soymeal export supply (USSOHMECS) is calculated in equation 3.1.50 
in table 3.1 as beginning available stocks of soymeal (USSOMHECt-1) 
plus current soymeal production (USSOMSPC) minus soymeal disappearance 
(USHPMDDC * USSOKDPC), soymeal waste (USSOMDZC), and ending stocks of 
soymeal (USSOMHEC) . 
The U.S . soymeal export supply (USSOMMECS) must equal U. S. soymeal 
export demand (USSOKMECD) in any period as indicated in equation in 
equation 3.1.51 in table 3.1. 
Soyoil block 
In equation 3.1 . 52 in table 3.1, the first equation in the soyoil 
block, U.S. soyoil production (USSOOSPC) is equal to the extraction 
rate for soyoil (USSOOQ) multiplied by the soybean crush (USSOYDDC ) . 
Vegetable oils are substitutable in their end uses to varying 
extents. Unsaturated oils such as soyoil, cottonseed oil, and peanut 
oil, are highly substitutable and are referred to here as oleic-
linoleic acid oils. Laurie acid oils, on the other hand, are more 
highly saturated and less substitutable for oleic-linoleic acid oils. 
Consequently, the per capita disappearance of oleic-linoleic oils 
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(USOLODCC/USPOPA) is hypothesized to be positively related to lauric 
oil price (USLAOPWC), and deflated real per capita income (USYDCPP) as 
in equation 3.1.53 in table 3.1. As lauric oil price increases, 
consumers will substitute oleic-linoleic oils . Also , as income 
increases, the demand for oleic-linoleic oils also increases. The 
aggregate oil disappearance is hypothesized to be negatively related to 
aggregate oleic- linoleic oil price (USOLOPWC) . U.S. soyo i l consumption 
(USSOOOOC ) is calculated in equation 3 . l.54 in table 3. 1 as the soyoil 
share (USSOODPC) of oleic-linoleic oil disappearance (USOLODDC ) . 
The aggregate oleic-linoleic oil price ( USOLOPWC ) in equation 
3.1.55 is the average price of soyoil ( USSOOPWC ) , cottonseed oil 
(USCOOPWC), and peanut oil ( USPEOPWC ) weighted by each oi l's share of 
total oil disappearance ( USSOODPC, USCOODPC, USPEODPC, respect i vely ). 
The cottonseed oil share of total oleic- linoleic oil disappearance in 
equation 3.1.56 is hypothesized to be positively related to the ratio 
of cottonseed oil production (USCOOSPC) to the sum of soyoil production 
(USSOOSPC ) and peanut oil production (USPEOSPC), and the lagged value 
of the cottonseed oil share ( USCOODPCt- 1>· On the other hand , the 
cottonseed oil share is hypothesized to be negatively related to 
co ttonseed oil price (USCOOPWC ). In equation 3. 1.57 in table 3.1, the 
proporti on of soyoil disappearance out of ole i c-linolei c oil (USSOODPC ) 
is the total, 1 , minus the proport i on of cottonseed oil (USCOODPC) and 
peanut oil (USPEODPC ) . The peanut oil share i s quite small and held 
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exogenous in the model. 
Ending private stocks of soyoil (USSOOHEC) are hypothesized in 
equation 3.1.58 in table 3.1 to be positively related t o soyoil 
production ( USSOOSPC), government stocks of soyoil (USSOOHGC ) , corn 
price (USCORPFC), and lagged ending private oil stocks ( USSOOHECt-1 >· 
Ending private stocks are negatively r elated t o U.S. soyoil price 
(USSOOPWC ) and lagged soyoil consumption (USSOODDCt-1 ) . Total U.S. 
ending stocks of soyoil ( USSOOHTC ) are determi ned in equation 3.1.59 in 
table 3.1 as the sum of private ending stocks (USSOOHEC ) and government 
ending stocks (USSOOHGC) . 
The specification of equation 3.1.60 in table 3.1 for the export 
demand for soyoil ( USSOOMECD) is based on a similar spec i fication used 
in a Center for Trade and Agricultural Policy report (Westhoff and 
Meyers , 1985 ) . Real importer prices of soyoil ( SOORPM, 3.1.61 ) and 
soybeans (SOYRPOM, 3.1 . 62 ) are computed for the world based on the U.S. 
prices for soyoil and soybeans . Soyoil export demand is hypothesized 
to be negati vely related t o the real importer price of soyoil ( SOORPM ) 
and soybeans ( SOYRPOM ). Export demand for soyo i l is hypothesized t o 
positively related to the national income index for soyoil importing 
countries ( SOOMINC ) and t o the real importer pr i ce of palm oi l 
( PALRPOM ) . The U.S. commercial export supply of soyoil (USSOOl1EC5 ) is 
calculated in equation 3 . 1 . 63 in table 3.1 or equal to the beginning 
available stocks of soyoil ( USSOOHECt-1 ) plus current s oyo il produc t i on 
76 
( USSOOSPC) minus soyoil disappearance (USOLODDC * US SOOOPC) , soyoil 
waste (USSOODZC), nad ending stocks of soyoil (USSOOHEC ) . Total U.S. 
soyoil exports ( USSOOMTC ) in equation 3. 1.64 in table 3.1 are equal to 
private soyoil exports (USSOOMEC ) plus government soyoil exports 
( USSOOMGC). According to equation 3.1.65 in table 3 . 1, U.S. export 
demand for soyoil ( USSOO ME CD) must equal total U.S . expor t supply of 
soyoil (USSOOMECS) in any given period. 
Oil and Protein Discount 
The discount and pr emium (negative discount ) equations which will 
be added to the model later to analyze the effects of a component 
pricing system are derived below in the most general fo rm. These 
equations add a premium or subtract a discount for each regi on in the 
model from the regional farm price of soybeans. For any region k, the 
component pricing mechanism will consist of an oi l di scount (premium) 
equation and a protein discount ( premium) equation. 
Oil discount (premium) 
In principle , the proposed discount to be applied to t he price of 
a bushel of soybeans with i percent oil in any region k is: 
(3. 5 ) DOik = USSOOPWC (O ik - 08 ) 
where 
DOik is the oil discount per bushel of soybeans with i percent 
oil content in region k; 
Oik is the pounds of oil recoverable from a bushel of s oybeans 
with i percent oil in region k and i=s when s is the es t abl ished 
oil content standard : and 
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USSOOPWC is the U.S. average price of soyoil in dollars per 
pound. 
The recoverable pounds of oil in a bushel of s oybeans with i 
percent oil in region k (Oik) is equal to the total oil contained in 
the soybeans minus the unrecoverable portion: 
(3.6) Oik = Total oil - Oil not recovered 
where 
the number of pounds of soybeans in a bushel is 60; 
Lik is the amount of oil not recovered in the milling process 
per pound of soybeans with i percent oil in region ki and 
Xik is the total pounds of oil contained in a pound of soybeans 
with i percent oil in region k. 
If the number of pounds of oil lost in milling per pound of nonoil 
dry matter (R) is known, then Lik can be determined as: 
(3.7) Lik = R[(l-w) - Q(l-w) - X1k] 
where 
w is the pounds of moisture per pound of soybeans; 
Q is the pounds of nonoil dry matter lost in milling per pound 
of dry matter; 
Xik is the total pounds of oil contained in a pound of soybeans; 
and 
R is the pounds of oil lost per pound of nonoil dry matter. 
Note that ((1-w) - Q(l-w) - Xik] equals the pounds of nonoil dry matter 
recovered from a pound of soybeans in the crushing process. 
Substituting (3.7) into (3.6) yields: 
(3 .8 ) Oik = 60Xik - 60R[(l-w) - Q( l-w) -Xik]· 
The difference between actual number of pounds of oil contained in 
a given bushel of soybeans and the standard number of pounds of oil in 
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a bushel of soybeans is Oik - 09 • Substituting into equation (3 .8 ) and 
taking the difference gives: 
(3.9) Oik - 09 = 60Xik - 60Xs + R60Xik - R60Xs 
= 60(1 + R)(Xik - X9 ) 
where 
Xs is the standard nUJ11ber of pounds of oil per pound of 
soybeans in all regions. 
Substituting (3.9) into (3.5 ) , gives the oil discount applied to the 
farm level soybean price in region k: 
(3 .10 ) ooik = USSOOPWC[60(1 + R)(Xik - Xg)]. 
If DOiK is greater than zero , then a premium is applied. If DOK is 
less than zero, then a discount is applied. 
Protein discount (premium) 
The protein discount is more difficult to derive because there 
exists a relationship between the pounds of meal produced from a bushel 
of soybeans and the recoverable oil in the soybeans. Also, soymeal is 
sold at a moisture content of 12 percent, but the soybeans are sold at 
a moisture content of 13 percent. There is also a difference between 
the percent protein in a bushel of soybeans and the number of pounds of 
meal produced from the same bushel of soybeans. The first step is to 
find the number of pounds of nonoil dry matter produced from a bushel 
of soybeans in region k (Bk), by subtracting the number of pounds of 
recoverable oil and moisture in a bushel of soybeans (60(Xik-w ) +RXik ) 
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from 60, the number of pounds of soybeans in a bushel: 
(3.11) Bk = 60 - 60Xik - 60w + R (60Xik) 
Next , the meal content per bushel of soybeans in region k ( Tk ) must be 
calculated by subtracting the dry matter lost in milling (Q) from Bk 
and dividing the result by 0.88 to allow for 12 percent moisture in the 
soymeal. 
(3.12 ) Tk = Bk(l - Q)/0 .88 
Substituting equation 3.11 into 3.12 and assuming the moisture content 
of the soybeans (w) to be 13 percent yields: 
(3. 13 ) Tk = (52.20 - 60Xik + R(60Xik))(l - Q)/0.88 
The next step is to calculate the protein content of a pound of 
soymeal, z. Updaw, Bullock , and Nichols (1976) statistically estimated 
Z as a function of the oil content of a pound of soybeans, Xi, and the 
protein content of a pound of soybeans, Xj. The results are given in 
the following equation, which explained 99 percent of the variation in 
Z (R2 = .99 ) : 
(3 .14) Z = -0. 1343 + 0.6712 X1 + 1.3203 Xj. 
However, Z can be found exactly for any region K by : 
where 
Xjk is the pounds of protein per pound of soybeans wi th j 
percent protein in region k . 
The price of meal in region k, therefore , is the average U.S . 
price of meal multiplied by the ratio of the protein content of a pound 
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of soymeal from soybeans grown in regi on k (Zk) and the established 
standard for protein content per pound of soymeal (Z9 ). The price of 
soymeal is divided by 2000 because the units needed are dollars per 
pound and the U.S. soymeal price is reported in dollars per short ton 
(2000 pounds): 
(3.16 ) PMk = (Zk/Zs)(USSOMPWC / 2000 ) 
where 
PMk is the price of the meal produced from a bushel of soybeans 
with i percent oil and j percent protein in region k; 
zk is the percent protein in the eoymeal in region k; and 
Zs is the standard percent protein in the eoymeal. 
Therefore, the discount on protein deficient soymeal, as in t he oil 
case, is: 
(3.17) DMk = (PMk - USSOMPWC /2000 )Tk 
where 
DMk is the discount per bushel of soybeans in region k for 
protein deficiency in a bushel of soybeans with i percent oil 
and j percent protein; 
PMk is the price per pound of the eoymeal from region k with i 
percent oil and J percent protein; 
(USSOMPWC/2000) is the average U.S. price per pound of standard 
meal: and 
Tk is the number of pounds of soymeal produced from a bushel of 
soybeans in region k. 
Substituting equation (3.15) into (3 .16 ) yields: 
(3. 18 ) PMk = {((60Xjk)/Tk]/Z8 }USSOMPWC/2000. 
Therefore by substituting (3.18) into (3.17), the discount equation for 
protein in region k would be: 
( 3 . 19) DMk = {{[((60Xik)/Tk) / Z8 ]USSOMPWC/2000} - USSOMPWC/2000}Tk 
The realized price for soymeal (USSOMPWC) is for meal with 44 percent 
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protein content. If the standard for meal (Z 8 ) is set at 44 percent, 
then the price used as the standard would be equal to the U.S . average 
price for soymeal (USSOMPWC ) as above. If the standard for meal is set 
at a level different than 44 percent, then the pr ice for soymeal first 
must be adjusted by the ratio of the new standard to 44 percent. 
(3 . 20) USSOMPWN = (Zs/.44)USSOMPWC 
Two technical points need to be made before turning to the 
estimation of the model parameters in the next chapter. First, in 
order to simulate the effects of component pricing, some relationship 
between the oil and meal extraction rates in the model (USSOOQ and 
USSOMQ, respectively) and the oil and meal losses in milling (R and Q, 
respectively) must be determined. If no loss is experienced during the 
extraction process, USSOOQ and USSOMQ would sum to 1. The difference 
in each year between total extraction and 1, therefore, can be 
considered the total loss associated with milling and crushing. The 
remaining question is how to divide this loss between dry matter loss, 
Q, and oil loss, R. Updaw, et al., (1976) assumed losses of 1. 2 
percent and 1.15 percent, respectively. These losses apply to the 
solvent extraction method of processing. Because over 90 percent of 
all soybeans are processed by this method, i t is assumed that 54.2 
percent of the total loss is associated with dry matter and 45.8 
percent is associated with oil. This derivati on is arrived at since 
1.2 is 4.3 percent larger than 1.15. These conditions will be imposed 
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on the model by way of two identities. 
(3.21) Q = 0.458 • (1 - USSOOQQ - USSOMQQ) 
(3.22) R = 0.542 * (1 - USSOOQQ - USSOMQQ ) 
Second, regional extraction yields for soyoil and soymeal are 
necessary to model the effects of the component pricing of soybeans on 
the soyoil and soymeal markets. This allows for soybean produc tion 
shifts between regions of differing component levels to be translated 
into shifts of the production of soyoil and soymeal. The extraction 
yields used in the model up to this point are national averages found 
by dividing total soybean crush into either total soymeal production or 
total soyoil production. Regional extraction yields for soyoil and 
soymeal can be calculated using the data available on regional oil and 
meal content of soybeans. National average values for the extraction 
yields of soymeal and soyoil (EXTRM and EXTRO, respectively ) can then 
be calculated as an average of the regional extraction yields weighted 
by each region's share of total soybean production. 
The meal extraction yield for any region k, SOMQk, is equal t o the 
number of pounds of meal produced from a bushel of soybeans in that 
region, or Tk as in equation 3.12, divided by 60 pounds in order to a 
get a percentage figure. 
(3.23 ) SOMQk = Tk/60 
Weighting each of the seven regions' meal extraction yields 
( SOMQk ) by regional soybean production and summing gives the nati onal 
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average meal extraction yield, EXTRM. To convert to the needed 
measurement, 1000 short tons per million bushels, the weighted sum is 
multiplied by 30. 
e3.24) EXTRM = er SOMQk(SOYSPCk/ USSOYSPC ) )30 
where 
EXTRM is the national average extraction yield for soymeal in 
1000 short tons per million bushels: 
SOMQk is the regional average extraction yield of soymeal; 
SOYSPCk is the production of soybeans in region k in millions of 
bushels: and 
USSOYSPC is total U.S . production of soybeans in millions of 
bushels. 
The oil extraction yield, EXTRO, is constructed as above, but uses 
the recoverable oil per bushel of soybeans in any region k, SOOQk. 
SOOQk is equal to 1 minus the milling loss of oil, R, multiplied by the 
amount of oil available from a bushel of soybeans produced in region k . 
e3.25 ) SOOQk = (1 - R)(60X1k) 
Consequently, EXTRO can be calculated as: 
(3.26) EXTRO = er SOOQk(SOYSPCk/USSOYSPC)) 
where 
EXTRO is the national average extraction yield fo r soyoil in 
pounds per bushel of soybeans; 
SOOQk is the regional average extraction yield of soyoil; 
SOYSPCk is production of soybeans in region k in millions of 
bushels; and 
USSOYSPC is total U.S. production of soybeans in millions of 
bushels. 
The national extraction yields for soymeal and soyoil eusSOMQ and 
USSOOQ) and the weighted regional extraction yields should be 
approximately equal. But because they are constructed from two 
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different data sources, there is likely some statistical error present. 
Two identities can be defined to relate the national average extraction 
yields of soyoil and soymeal to the regional weighted values 
constructed above. 
(3.27) USSOMQ = EXTRM + E 
( 3.28) USSOOQ = EXTRO + F 
E and F are equal to the differences between the national average 
extraction yield for aoymeal and soyoil and the constructed regional 
extraction yields for soymeal and soyoil, EXTRM and EXTRO. If the 
values for USSOOQ and USSOMQ were equal to EXTRO and EXTRM, 
respectively, then the error terms, E and F, would be equal to 0. 
Summary 
The soybean industry was first presented in graphical form and the 
impact of an exogenous increase in soymeal demand was analyzed under no 
standards for oil and protein content and under standards for soyoil 
and soymeal. A theoretic econometric model of the soybean industry was 
then discussed. Finally, a system of discount (premium) equations for 
the oil and protein content of soybeans was developed for later 
incorporation into the econometric model. 
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CHAPTER IV: EMPIRICAL RESULTS 
This chapter reports the results of estimating the behavioral 
equations and validating the structural econometric model of the U.S. 
soybean industry which is based on the conceptual model presented in 
Chapter III. The first section of the chapter presents an equation by 
equation discussion of the model parameter estimates. The second 
section discusses the validation of the model. 
Results of Estimation 
The theoretical model presented in Chapter III was estima t ed using 
a two-stage least squares (2SLS) estimator based on principal components 
and using data for 1960-1982. The 2SLS principal ·components estimator, 
first proposed by Kloek and Hennes (1960 ) , is consistent inasmuch as it 
may be reduced to an instrumental variable estimator (Brundy and 
Jorgenson, 1974). This technique is frequently used in the estimation 
and simulation of large econometric models (Pindyck and Rubinfeld, 
1981). The parameter estimates are given in table 4.1 and a list of the 
variable name definitions are in table 4.2. 
A number of analytical statistics are provided for each equation, 
including the coefficient of determination (R2), and the Durbin-Watson 
( OW) statistic for autocorrelation (o r the Ourbin-h (OH) statistic for 
equations with lagged dependent variables). Also, the standard error of 
TABLE 4.1. Estimated coefficients of the model 
U.S. regional soybean planted acreage 
( 4.1.1 ) Log (CBSOYSAC) = 0.2436 + 0 . 8186 (Log CBSOYSACt- 1> + 0.3956 Log (CBSOYPFDt-1) 
(0.864) (0.037) (0.072) 
(0.82) (0.40) 
- 0.3875 Log ( CBCORPFDt-1> + 0.1166 Dl 
(0.073) (0.038) 
( - 0.39) [0.12) 
DH= - 0.1042 
(4.1. 2) Log (LASOYSAC) = - 0.5184 + 0.7940 Log (LASOYSACt- 1> 
(0.124) (0.069) 
(0.79) 
- 0 . 4778 Log (LABARPFDt-1> 
(0.443) 
(- 0.48) 
DH= 1.2289 
+ 0.8475 Log (LASOYPFDt-1> 
(0.124) 
[0.85) 
(4.1. 3) Log (PLSOYSAC) = - 0.4435 + 0.8010 Log (PLSOYSACt- 1> + 0.8111 Log (PLSOYPFDt-1> 
(0.186) (0 . 098) (0.246) 
[0.80) [0.81) 
- 0.8907 Log (PLCORPFDt- 1> + 0.3367 D2 
(0. 287) (0.160 ) 
( - 0.89) [0 . 34) 
DH= 2 .133 
TABLE 4.1. continued 
(4.1.4) Log (DLSOYSAC) = 1.137 + 0.7733 Log (DLSOYSACt-1> + 0.3883 Log (DLSOYPFDt- 1> 
(0.322) (0.044) (0.093) 
[0.77) [0 .39] 
- 0.2589 Log (DLRICPFDt-1> - 0.1838 Log (DLCOTPFDt-1> 
(0.080) (0.067) 
[- 0.26] [-0.18) 
R2= 0.9889 DH= 0.8389 
(4.1.5) Log (SOSOYSAC) = 0.2750 + 0.8362 Log (SOSOYSACt-1> + 0.8165 Log (SOSOYPFDt-1> 
(0.309) (0.040) (0.189) 
(0.84] (0.82] 
- 0.4913 Log (SOCORPFDt-1) - 0.2026 Log (SOCOTPFDt- 1> 
(0.191) (0.093) 
(- 0.49] (-0.20] 
R2= 0.9882 DH= - 0.2713 
(4 . 1.6) Log (ATSOYSAC) = 1.0773 + 0.7279 Log (ATSOYSACt-1> + 0.6035 Log (ATSOYPFDt-1> 
(0.517) (0 . 0744) (0.157) 
(0.73] [0.60) 
- 0.6658 Log (ATCORPFDt-1> - 0.4032 Log (ATCOTPFDt-1 } 
(0.223) (0.181) 
[ - 0.67] (- 0 . 40] 
+ 0.4399 Log (ATWHEPFDt- 1> 
(0.225) 
(0.44] 
R2= 0.9577 DH= 0.4540 
TABLE 4.1. continued 
(4.1 . 7) Log (OTSOYSAC) = - 0.6230 + 0.8917 Log (OTSOYSACt-1> 
(0.256) (0.060) 
[0.89] 
- 0.7146 Log (OTCORPFDt-1> 
(0.287) 
(-0. 71] 
DH= 1. 257 
U. S. regional soybean harvested acreage 
(4.1 .8 ) CBSOYSHC = - 0.0308 + 0.9913 CBSOYSAC 
(0.072) (0.0031) 
R2= 0.9998 OW= 2.623 
(4. 1.9) LASOYSHC = - 0 . 01258 + 0.9892 LASOYSAC 
(0.015) (0 .0035) 
R2= 0.9997 OW= 2.199 
(4.1.10) PLSOYSHC = 0.01059 + 0.9714 PLSOYSAC 
(0 .012) (0.0045) 
R2= 0.9996 OW= 2.475 
+ 0.6525 Log (OTSOYPFDt-1> 
(0.203) 
[0.65) 
CX> 
CX> 
TABLE 4.1. continued 
(4.1.11) DLSOYSHC = - 0.1056 + 0.9861 DLSOYSAC 
(0 .067) (0.0079) 
DW= 2.198 
(4.1. 12 ) SOSOYSHC = - 0.1213 + 0.9691 SOSOYSAC 
(0.037) (0 .006 7) 
DW= 2.063 
(4 .1.13 ) ATSOYSHC = - 0.3941 + 1.0567 ATSOYSAC 
(0 . 082) (0.025) 
OW= 1.383 
(4.1.14) OTSOYSHC = - 0.01688 + 1.029 OTSOYSAC 
(0.004) (0.024) 
DW= 0.252 
U. S. regional soybean price 
(4.1.15) CBSOYPFC = 0.02842 + 0.9945 USSOYPFC - 0.2868 03 + 0.6369 04 - 0 .1 253 05 
(0.014) (0.0034) (0.030) (0.031) (0.030) 
R2= 0 .9998 DW= 1.813 
TABLE 4.1. continued 
(4.l.16) LASOYPFC = 0.1158 + 0.9513 USSOYPFC + 1.099 06 - 0.2631 07 
(0.057) (0 .014 ) (0.123) (0.121) 
OW= 1.460 
(4.1.17) PLSOYPFC = - 0.0474 + 0.9714 USSOYPFC - 0.252 DB+ 0.9130 09 - 0.1755 010 
(0.047) (0.010) (0.090) (0.093) (0.092) 
OW= 1.860 
(4.1.18) OLSOYPFC = - 0.0449 + 1.024 USSOYPFC - 0.3386 Dll + 0.2007 012 - 0.4070 013 
(0 . 034) (0.008) (0.070) (0.073) (0.071) 
DW= 1.581 
(4.1.19) SOSOYPFC = - 0.1202 + 1.024 USSOYPFC - 0.3242 014 - 0.3842 015 
(0.046) (0.010) (0.097) (0.098) 
D\l= 2.316 
(4.1 .20 ) ATSOYPFC = - 0.06471 + 1.0267 USSOYPFC - 0.3225 016 - 0.4147 017 
(0.045) (0.010) (0.093) (0.095) 
OW= 2.370 
TABLE 4.1 . continued 
(4.l . 21) OTSOYPFC = - 0.05087 + 0.9969 USSOYPFC - 0.5979 018 - 0.3958 019 + 0.442 020 
(0.064) (0 . 015) (0.131) (0.133) (0.138) 
OW= 2. 721 
U.S. soybean wholesale price 
(4.l.22) USSOYPWC = 0.1193 + 1.028 USSOYPFC + 1.61 021 - 0.6211 022 
(0.066) (0.015) (0.135) (0.141) 
OW= 1. 840 
U. S. soybean crush 
(4.1 . 23) USSOYOCC = 142.57 + 14 .89 USSOYGCC + 0. 0635 USOISCPC 
(11.38) (6 . 18) (0 . 043) 
[0.01] [0.08] 
+ 0 . 3680 (USSOYHTCt-1 + USSOYSPC) - 56.44 023 - 55.75 024 
(0.025) (17.38) (9.25) 
(0.71] 
OW= 2. 053 
TABLE 4.1. continued 
U.S. soybean ending private stocks 
(4.1.24) USSOYHEC = - 103.19 - 93.06 USSOYPFC/USWPI67 
(18 . 10) (8.23) 
+ 222 . 24 USCORPFC/USWPI67 
(19,11) 
(-2.23] (2.19] 
+ 0.1408 USSOYSPC - 0.2299 USSOYHGC 
(0.0083) (0 .035 ) 
+ 0.4734 USSOYHECt- 1 
(0 .043) 
(1.50] (- 0.75] 
+ 63.49 025 
(9 . 33) 
DH= -0.4892 
U.S. private soybean exports 
(4.1.25) USSOYMEC = - 268.17 - 0.3053 SOYRPOH + 
(57.69) (0 .159) 
[0.48) 
3.071 WOCORPFC + 
(0.798) 
(0 .53 ) 
- 0 . 04269 
(0.016 ) 
( - 0.08) 
(-0.24] 
BZSOYMEC - 161.91 026 - 192.59 D27 
(45. 82 ) (44.96) 
DW= 1.604 
262. 33 JAECLVPR 
(22.70) 
(l.43) 
TABLE 4.1. continued 
U. S. cottonseed meal share of high protein meal disappearance 
(4 . 1.26) Log (USCOMDPC) = - 0 .11 24 - 0.4383 Log [(USSOMDPC + USPEMDPC) * 
(0.045) (0.123) 
(-0 . 44] 
* USCOMPWC/(USSOHDPC * USSOMPWC + USPEODPC * USPEPWC)] 
+ 0.7548 Log (.8103 * USCOHSPC/(USSOHSPC + .8103 * USCOHSPC 
(0.041) 
(0.75] 
+ 1.124 * USPEHSPC)] + 0.1463 Log USCOHDPCt- 1 
(0.050) 
(0.15) 
DH= 1.1147 
U.S. soymeal ending private stocks 
(4.1.27) USSOHHEC = 229 . 93 - 0.1277 USSOHPWC/USWPI67 - 192 . 73 USSOMDDC/USSOMSPC 
(128.42) (0 .33) (138 . 56) 
(- 0.54] (-0.83] 
+ 0.5829 USSOMHECt- 1 + 318.87 028 
(0.084) (8 .84 ) 
(0.57] 
R2= 0.9141 DH=3. 935 
TABLE 4.1. continued 
U.S. high protein meal disappearance 
(4.1.28) USHPKDOC = 1436.03 - 55.20 USHPHPWD/USSWPI67 + 80.79 USSLSPWC/USWPI67 
(1344.46) (-15.28) (48.01) 
[-0.29) [1:03] 
+ 15.98 USFIHPWC/USSWPI67 + 57.16 USHPAUC3 
(6.82) (2.16) 
[0 . 17) [0.86) 
+ 1651.69 029 + 893.10 030 
(360.74) (339.67) 
R2= .9741 OW= 2. 147 
U.S. private soymeal exports 
(4 . 1.29) USSOKJ1EC = - 2211 . 37 - 1000 SMCRNPRR + 3441.47 JAECLVPR - 0.1722 BZSBHTEX 
(293.39) (168.42) (0.036) 
(-0.38] (2.06] [-0.15] 
+ 776.25 031 - 1205.34 032 + 987 . 36 033 
(238.80) (235.04) (246.97) 
OW= 2.406 
TABLE 4.1. continued 
U.S. cottonseed oil share of oleic oil disappearance 
(4.1.30) Log (USCOOOPC) = - 0.0547 - 0.6963 Log [(USSOODPC + USPEODPC) * 
(0.171) (0.479) 
(-0 .70] 
USCOOPWC/(USSOODPC * USSOOPWC + USPEODPC * USPEOPWC)] 
+ 0.3323 Log 
(0.164) 
(0.33) 
+ 0.5812 Log 
(0.153) 
(0.58] 
DH= 1. 2739 
[USCOOSPC/(USSOOSPC + USPEOSPC)) 
USCOODPCt-1 - 0 . 01657 TIME + 0.1897 034 
(0.15) (0 . 081) 
(-0.02] (0.19] 
TABLE 4.1 . continued 
U.S. soyoil ending private stocks 
(4.1.31) USSOOHEC = - 931.32 - 16.077 USSOOPWC/USWPI67 + 0.3338 USSOOSPC 
(110.19) (5.62) (0.027) 
[-2.33] [3,36] 
+ 2.0359 USSOOHGC - 0.2914 USSOODDCt-1 + 818.59 USCORPFC/USPPI67 
(0.452) (0 .036) (103.31) 
(0.03] [2.33] (l.77] 
+ 0.5093 (USSOOHECt-1 - USSOOHECt-2> + 433.56 D35 
(0.073) (48.02) 
+ 217.27 036 
(36.98) 
DH= 2.607 
U.S. aggregate oils per capita consumption 
(4.1 .32 ) USOLODDC/USPOPA = 17.265 - 0.2738 USOLOPWC/USWPI67 + 0.1972 USLAOPWC/USSWPI67 
(2.84) (0.063) (0.037) 
[-0.27] [0.20] 
+ 3.45 USYDA/USCPI67/USPOPA + 0.6720 TIME + 2.377 037 
(1.35) (0.077) (0.285) 
[3.02] (0.69] 
OW= 1.985 
TABLE 4 . 1. continued 
U. S. private soyoil exports 
(4.1.33) USSOOHEC = - 593.42 - 0.7884 SOORPH + 19.366 SOOHINC - 0.1902 (2.2 * USSOOHG C) 
(305.28) (0.301) (1.355) (0.190) 
(-0.77] (1 . 51) ( - 0.06] 
+ 1. 655 PALRPOH - 1.0813 SOYRPOH + 337.52 038 
(0.391) (0.510) ( 53.222) 
(1.40] (-0.49] 
- 421.94 039 + 586.27 040 
(124 . 68) (98.722) 
OW= 2.104 
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Table 4.2. Variable names and definitions 
ATSOYPFC 
ATSOYPFD 
ATSOYSAC 
ATSOYSHC 
CBSOYPFC 
CBSOYPFD 
CBSOYSAC 
CBSOYSHC 
DLSOYPFC 
DLSOYPFD 
DLSOYSAC 
DLSOYSHC 
LASOYPFC 
LASOYPFD 
LASOYSAC 
LASOYSHC 
OTSOYPFC 
Endogenous Var !ables 
Soybean price in the Atlantic region, dollars per bushel 
ATSOYPFC/USPPI67 
Planted acreage of soybeans in the Atlantic region, 
millions of acres 
Harvested acreage of soybeans in the Atlantic region, 
millions of acres 
Soybean price in the Cornbelt region, dollars per bushel 
CBSOYPFC/USPPI67 
Planted acreage of soybeans in the Cornbelt region, 
millions of acres 
Harvested acreage of soybeans in the Cornbelt region, 
millions of acres 
Soybeans price in the Delta region, dollars per bushel 
DLSOYPFC/USPPI67 
Planted acreage of soybeans in the Delta region, 
millions of acres 
Harvested acreage of soybeans in the Delta region, 
millions of acres 
Soybean price in the Lakes region, dollars per bushel 
LASOYPFC/USPPI67 
Planted acreage of soybeans in the Lakes region, 
millions of acres 
Harvested acreage of soybeans in the Lakes region, 
millions of acres 
Soybean price in the Other region, dollars per bushel 
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Table 4.2 . continued 
OTSOYPFD OTSOYPFC/USPPI67 
OTSOYSAC Planted acreage of soybeans in the Other region, 
millions of acres 
OTSOYSHC Harvested acreage of soybeans in the Other region , 
millions of acres 
PLSOYPFC Soybean price in the Plains region, dollars per bushel 
PLSOYPFD PLSOYPFC/ USPPI67 
PLSOYSAC Planted acreage of soybeans in the Plains region, 
millions of acres 
PLSOYSHC Harvested acreage of soybeans in the Plains region, 
millions of acres 
SMCRNPRR Soybean meal/corn price ratio, real foreign currency units 
per ton 
SOORPM Real importer price of soyoil, real foreign currency units 
per pound 
SOSOYPFC Soybean price in the South region, dollars per bushel 
SOSOYPFD SOSOYPFC/USPPI67 
SOSOYSAC Planted acreage of soybeans in the South region, 
millions of acres 
SOSOYSHC Harvested acreage of soybeans in the South region, 
millions of acres 
SOYRPOM Real importer price of soybeans, real foreign currency uni ts 
per bushel 
USCOMOPC Cottonseed meal proportion of high protein meal 
disappearance , year end Sept ember 
USCOODPC Cottonseed oil proportion of oleic-linoleic oi ls 
disappearance, year end September 
USHPMDDC High protein meal disappearance, soymeal equivalents, 
1000 short tons 
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Table 4 . 2. continued 
USHPMPWC High protein meal aggregate price, $/short ton, year 
end September 
USOISCPC Soybean crush capacity, million bushels, year end 
August 
USOLODDC Oleic-linoleic oil disappearance, 1000 metric tons, 
year end September 
USOLOPWC 
USSOMDDC 
USSOMDPC 
USSOMHEC 
USSOMMEC 
USSOMPWC 
USSOMSPC 
USSOODDC 
USSOOOPC 
USSOOHEC 
USSOOHTC 
USSOOHEC 
Weighted aggregate oil price, cents/pound, year end 
September 
Soymeal consumption, 1000 short tons, year end 
September 
Soymeal proportion of high protein meal disappearance, 
year end September 
Soymeal ending stocks, 1000 short tons, year end 
September 
Soymeal net exports, 1000 short tons, year end 
September 
Soymeal wholesale price, $/short ton, year end 
September 
Soymeal production, 1000 short tons, year end 
September 
Soyoil consumption , million pounds, year end 
September 
Soyoil proportion of oleic-linoleic oils disappearance, year 
end September 
Soyoil private ending stocks, million pounds, year end 
September 
Soyoil total ending stocks, milli on pounds, year end 
September 
Soyoil exports , million pounds, year end September 
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Table 4.2. continued 
USSOOMTC Soyoil total exports, million pounds, year end 
September 
USSOOPWC Soyoil wholesale price FOB, cents/pound, year end 
September 
USSOOSPC Soyoil production, million pounds, year end September 
USSOYDCC Soybean crush, million bushels, year end August 
USSOYGCC Soybean crushing margin, farm level 
USSOYHEC Soybean private ending stocks, million bushels, year 
end August 
USSOYHTC Soybean total ending stocks, million bushels, year end 
August 
USSOYMEC Soybean net exports, million bushels, year end August 
USSOYPFC Soybean farm level price, $/bushel, year end August 
USSOYPWC Soybean wholesale price, $/ bushel, year end August 
USSOYSAC Soybean planted ac reage, million acres, year end August 
USSOYSHC Soybean harvested acreage, million acres, year end 
August 
USSOYSPC Soybean production, million bushels, year end August 
Exogenous Variables 
ATCORPFC Corn price in the Atlantic region, dollars per bushel 
ATCORPFD ATCORPFC / USPPI67 
ATCOTPFC Cotton price in the Atlantic region, cents per pound 
ATCOTPFD ATCOTPFC / USPPI67 
ATWHEPFC Wheat price in the Atlantic reg i on, dollars per bushel 
102 
Table 4.2. continued 
ATWHEPFD ATWHEPFC/USPPI67 
CBCORPFC Corn price in the Cornbelt region, dollars per bushel 
CBCORPFD CBCORPFC/USPPI67 
DLRICPFC Rice price in Delta region, dollars per cwt. 
DLRICPFD DLRICPFC/USPPI67 
DLCOTPFC Cotton price in Delta region, cents per pound 
DLCOTPFD DLCORPFC/USPPI67 
LABARPFC Barley price in the Lakes region, dollars per bushel 
LABARPFD LABARPFC/USPPI67 
OTCORPFC Corn price in the Other region, dollars per bushel 
OTCORPFD OTCORPFC/USPPI67 
PLCORPFC Corn price in the Plains region, dollars per bushel 
PLCORPFD PLCORPFC/USPPI67 
SOCORPFC Corn price in the South region, dollars per bushel 
SOCORPFD SOCORPFC/USPPI67 
SOCOTPFC Cotton price in the South region, cents per pound 
SOCOTPFD SOCOTPFC/USPPI67 
USCOMDDC Cottonseed meal consumption, 1000 short tons, year end 
September 
USCOMPWC 
USCOMSPC 
USCOODDC 
Cottonseed meal wholesale price, $/short ton, year end 
September 
Cottonseed meal production, 1000 short ton, year end 
September 
Cottonseed oil consumption, million pounds, year end 
September 
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Table 4.2. continued 
USCOOPWC Cottonseed oil wholesale pr ice, cents/pound, year end 
September 
USCOOSPC 
USCORPFC 
US CORP FD 
USCPI67 
USFIMPWA 
USHPAUC3 
USLAOPWC 
USPAOPWC 
USPEMDPC 
USPEMPWC 
USPEMSPC 
USPEODPC 
USPEOPWC 
USPEOSPC 
USPOPA 
USPPI67 
Cottonseed oil production, million pounds, year end 
September 
Corn farm price, $/ bushel, year end September 
USCORPFC / USPPI67 
Consumer price index, total, 1967=100 
Fishmeal wholesale price, $/short ton 
High protein consuming animal units, million head, 
year end September 
Laurie oil weighted price, cents/pound, year end 
September 
Palm oil wholesale price, cents/pound, year end 
September 
Peanut meal proportion of high protein meal 
disappearance 
Peanut meal wholesale price, $/short ton, year end 
September 
Peanut meal production, 1000 short tons, year end 
September 
Peanut oil proportion of oleic-linol ei c oil 
disappearance 
Peanut oil wholesale price, cents/pound, year end 
September 
Peanut oil production, million pounds, year end 
September 
Total population in millions 
Producer price index, received by farmers, 1967=100 
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Table 4.2. continued 
USSLSPWC Choice steers wholesale price, $/cwt, year end 
September 
USSOMDZC Soymeal waste, million pounds, year end August 
USSOOMGC Soyoil PL 480 exports, 1000 metric tons, year end 
September 
USSOYDZC Feed, waste, seed use of soybeans, million bushels, 
year end August 
USSOYHGC Soybean government ending stocks, million bushels, year end 
August 
USSOYSYC Soybean yield , bushels/acre, year end August 
USWPI6 7 Wholesale price index, 1967=100 
USYDA Personal disposable income, $ billion / person, 
year end December 
WOCORPFC World corn price, dollars per bushel 
SOOMINC Income index of soyoil importing countries 
PALRPOM Real importer price of palm oil 
J AECLVPR Japanese and European community production of livestock and 
poultry 
BZSBMTEX Brazilian exports of soybeans and soymeal 
BZSOYMEC Brazilian exports of soybeans 
SOR Standard Oeutschmark rate 
Dl 1 in 1974, 0 otherwise 
02 1 in 1974 and 1975, 0 otherwise 
03 i n 1976, 0 otherwise 
04 1 in 1977, 0 otherwise 
05 l in 1978, 0 otherwise 
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Table 4.2. continued 
D6 1 in 1977' 0 otherwise 
D7 1 in 1980, 0 otherwise 
D8 1 in 1976, 0 otherwise 
09 1 in 1977. 0 otherwise 
DlO 1 in 1978, 0 otherwise 
011 1 in 1973, 0 otherwise 
Dl2 1 in 1975, 0 otherwise 
013 1 in 1976, 0 otherwise 
014 l in 1973' 0 otherwise 
015 1 in 1976, 0 otherwise 
016 1 in 1973, 0 otherwise 
017 1 in 1976, 0 otherwise 
018 1 in 1973, 0 otherwise 
019 1 in 1976, 0 otherwise 
020 1 in 1977, 0 otherwise 
021 1 in 1973, 0 otherwise 
022 1 in 1975, 0 otherwise 
023 1 in 1969, 0 otherwise 
024 1 in 1982, 0 otherwise 
025 1 in 1980 and 1982, 0 otherwise 
026 1 in 1975, 0 otherwise 
027 1 in 1981, 0 otherwise 
028 1 in 1974, 0 otherwise 
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Table 4.2. continued 
029 1 in 1960 and 1963, 0 otherwise 
030 l in 1975 and 1980, 0 otherwise 
031 l in 1973, 0 otherwise 
03 2 1 in 1975, 0 otherwise 
033 l in 1980 , 0 otherwise 
034 1 in 1961 and 1981, 0 otherwise 
035 1 in 1961 , 1970, 1973, 0 otherwise 
036 1 in 1979 and 1981, 0 otherwise 
037 1 in 1966, 1970, -1 in 1968, 1975, 1977. 0 otherwise 
038 1 in 1962 and 1971, -1 in 1968, 1969, and 1976, 0 otherwise 
039 l in 1981, 0 otherwise 
040 1 in 1979 and 1980, 0 otherwise 
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the estimated coefficient of each independent variable (i n parentheses 
below the respective coefficient), and the elasticity of each variable 
with respect to the dependent variable, calculated at the means of the 
data ( in brackets below each estimated coefficient), are presented. The 
elasticities are summarized in tables 4.3 and 4.4. All variables are 
assumed to be for a given time period unless otherwise noted as lagged . 
Regional soybean acreage planted eguations 
Cornbelt In the Cornbelt planted acreage equation (C BSOYSAC, 
equation 4.1.l in table 4 . 1) , all the coefficients have the expected 
signs and are significant at the 5 percent level. The coefficient on 
lagged Cornbelt planted soybean acreage (CBSOYSACt-1 > is equal to 0 .1 8, 
or l minus the coefficient of adjustment (6) . As discussed in Chapter 
II, 6 measures the speed with which actual planted acreage adjusts in 
response to the factors that influence planned planted acres. This 
indicates that actual planted acreage of soybeans adjusts rather slowly 
over time in the Cornbelt region. In other words, there is little 
adjustment in planted acres of soybeans from period to period . 
The coefficients for the lagged deflated soybean farm price in the 
Cornbelt (C BSOYPFDt-1) and lagged deflated corn fa r m price in the 
Cornbelt (CBCORPFDt- 1 ) are virtually equal in size and opposite in sign 
(0 . 40 and -0 . 39, respectively) . These elasticities are the result of 
the impact of government programs for corn . In order to keep a given 
corn base ac r eage available for government programs, a given percentage 
of a grower's land must be planted in corn. If these acres are 
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Table 4.3 . Regional response elasticities of lagged variables 
Variable SOY SAC SOYPFD CORP FD BARPFD RICPFD COTPFD WHEPFD ___ , _____ 
CB SOY SAC 0.8186 0.3956 -0.3875 
LASOYSAC 0. 7940 0.8475 -0.4778 
PLSOYSAC 0.8010 0.8111 -0.8907 
OLSOYSAC 0. 7733 0.3883 -0.2589 -0.1838 
SOSOYSAC 0.8362 0.8165 -0.4913 -0.2026 
ATSOYSAC 0. 7279 0.6035 -0.6658 -0.4032 0.4399 
OTSOYSAC 0.8917 0.6525 -0. 7146 
Table 4.4. Other elasticities associated with the model 
Dependent: Explanatory variables in the equations 
variable 
USSOYPFD USCORPFD USSOYSPC USSOYHGC USSOYHEC(t-1 ) 
USSOYHEC -2.2320 2. 1912 l. 5030 -0.751 0.4783 
-----Y--
USSOYGCC USOISCPC (USSOYHTC+USSOYSPC(t-1)) 
USSOYDCC 0.0115 0.0786 0.7099 
SOYRPOM WOCORPFC JAECLVPR BZSOMMEC 
USSOYMEC -0.2356 0.5320 1.4318 -0 .0892 
USSOMPWD (USSOMDDC/USSOMSPC) USSOMHEC(t- 1) 
USSOMHEC -0.5429 -0.8346 0. 5726 
USHPMPWD USSLSPWD USFIMPWD USHPAUC3 
USHPMDOC -0.2881 l.0311 0.1753 0.8634 
SMCRNPRR JAECLVPR BZSBMTEX 
USSOMMEC -0. 3776 2.0633 -0 .1456 
+-
USSOOPWD USSOOSPC USSOOHGC USCORPFC USSOODDC (t-1) 
USSOOHEC -2.3274 3.3592 0.0334 1. 7704 2.3290 
USOLOPWD USLAOPWD (USYDA/USCPI67/USPOPA) TIME 
USOLODDC -0. 26 77 0 .1983 3.022 0.6947 
-----.;..-
SOORPM SOOMINC USSOOMGC PALRPOM SOYRPOM 
USSOOMEC -0 . 7693 1.51 28 -0.0626 1. 3956 -0.4914 
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forfeited, they take time to regain . Also, there are few viable 
production alternatives to soybeans other than corn in the Cornbelt. 
The ratio between corn acres and soybean acres consequently has been 
quite constant over time in the Cornbelt. The long-run price 
elasticities of planted acreage in the Cornbelt with respect to the 
prices of soybeans and corn are also almost equal and of opposite sign , 
2.18 and -2.13, respectively. A dummy variable, Dl, was included to 
account for an unexplained variation in Cornbelt acreage in 1974 . This 
is possibly due to the fact that in 1974 the U.S.D.A. revised the method 
of reporting data in Agricultural Statistics. Until that time, 
preliminary and revised values were reported for the past two years and 
a projected value for the current year was reported. After 1974, 
however only two series were reported: a revised value for the last 
year and a projected value for the current year. 
In equation 4.1.2 in table 4.1, the Lakes region planted 
acres of soybeans (LASOYSAC), all the estimated coefficients have the 
expected signs and are significant at the 5 percent level. The 
coefficient of ad j ustment, 6, is 0.21. This indicates that adjustment 
takes place quicker in the Lakes region than in the Cornbelt, but only 
slightly more so. This low rate of adjustment may be related to the 
fact that only barley competes significantly with soybeans in the Lakes 
region for acreage. The hay pri ce was found to be statistically 
insignificant and was removed f rom the equation. The short-run 
elasticity of planted soybean acres in the Lakes region with respect to 
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the deflated, lagged soybean price (LASOYPFDt-1> is 0.85. This is 
reasonable because the Lakes region is less suited climatically to 
growing soybeans than the Cornbelt and the other regions . Since 
producers in the Lakes region tend to react relatively more quickly to 
changes in the soybean price, the region has the potential to gain 
relatively more acreage than other regions, but also has the potential 
to lose a relatively large number of acres of soybeans as the s oybean 
price fluctuates. The long--run price elasticity of planted acres in the 
Lakes region is 3.92. 
The short-run price elasticity of planted acreage with respect to 
the lagged barley price in the Lakes region ( LABARPFDt-1 > is -0.48 and 
the long-run elasticity is -2.21. Comparing this to the long-run 
soybean price elasticity for the Lakes region (3.92) indicates that in 
the long-run a 1 percent change in soybean price will have a greater 
impact on soybean planted acres (3.92 percent increase) in the Lakes 
region than will a 1 percent change in Lakes region barley price (2 .21 
percent decrease) . This is because over time soybeans would be 
relatively more profitable compared to barley. Also, barley is grown on 
many farms as a feed for animals, in which case the adjustment of 
soybean acreage to barley price is slower as a result of the investment 
in livestock that must be considered before changing cropping practices . 
Plains The estimated coefficients of the Plains region soybean 
planted acreage equation (PLSOYSAC in equation 4.1 . 3 in table 4 . 1) have 
the expected signs and are significant at the 5 percent level . The 
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coefficient of adjustment, d, for the Plains region (0 .20 ) is larger 
than that for the Cornbelt but smaller than that for the Lakes region. 
The short-run elasticity of soybean planted acreage with respect to the 
lagged deflated soybean price in the Plains region (PLSOYPFDt-1 ) is 
0.81. The Plains is a region that can produce many possible crops, such 
as corn, wheat, sunflowers, and sorghum because of the favorable 
climatic conditions. As one crop becomes relatively more profitable 
than the others, acres will tend to move quickly into the relatively 
profitable crop, such as soybeans. The long-run soybean price 
elasticity in the Plains region is 4.07 and indicates that even though 
there are several possible crops that can be grown in the Plains region, 
if over time soybeans remain r elatively profitable, they will gain a 
relatively large percentage of total acres planted to crops in the 
Plains. The only stati stically significant price of a competing crop to 
soybeans in the Plains region is corn. The insignificance of the wheat 
price is likely a result of the fact that a majority of the wheat grown 
in the Plains region is of the winter var ie ties. The short-run corn 
price elasti city in the Plains region is -0.89. The l ong-run corn price 
elasticity is -4. 48, which is even more elastic than the long-run 
soybean price elasticity. 02, a dummy variable, was included to account 
for unexplained variations in the Plains planted soybean acreage in 1974 
and 1975. 
The estimated coefficients in the equation for Delta 
soybean planted acres (DLSOYSA C, equation 4.1.4 in table 4.1) have the 
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expected signs and are significant at the 5 percent level . The 
coefficient of adjustment for the Delta region is 0.23 which, when 
compared with the other regions' adjustment coefficients, indicates that 
the Delta region is the second fastest to adjust acreage from year to 
year. The elasticity of Delta soybean planted acreage with respect to 
lagged deflated soybean price in the Delta region ( DLSOYPFDt-1 > is quite 
low (0.39) and comparable to that of the Cornbel t. This is reasonable 
since farmers in the Delta region also grow a large amount of government 
program crops, such as cotton and rice. At 1.71, the long-run soybean 
price elasticity is lower than in the Cornbelt region. The short-run 
cross elasticities of Delta soybean acreage with respect to the lagged, 
deflated rice price (OLRICPFDt-1> and lagged, deflated cotton price 
(DLCOTPFDt-1> are -0.259 and -0.184, respectively. These are likely low 
because of the government programs that are available to producers of 
both rice and cotton. Producers are unwilling, as in the Cornbelt, to 
give up acres in government supported crops and plant non-program crops 
such as soybeans as the price of the program crop falls, for example. 
The long-run cross price elasticities of soybean planted acreage with 
respect to rice and cotton in the Delta region are -1.14 and -0 . 81, 
respectively. 
In the equation representing the South region's soybean 
planted acreage (SOSOYSAC , equation 4.1.5 in table 4.1), the estimated 
coefficients have the expected signs and are significant at the 5 
percent level. The estimated response of acres planted to lagged acres 
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planted is similar to that in the other regions. The acreage elasticity 
with respect to changes in the lagged deflated soybean price in the 
South (SOSOYPFDt-1> is high, not only in the short-run (0.82) but also 
in the long-run (4.98). A given change in the soybean price, ceteris 
paribus, would cause more acres to enter production in the South than in 
the Cornbelt . Even though in the South the ma jo r competing crops, corn 
and cotton, are both controlled by the government, farmers seem to be 
more willing to s witch in and out of s oybeans than their counterparts in 
the Cornbelt, given changes in the relative profitability of the 
alternatives. Also, the South region is well suited climatically to 
soybean production. 
The short-run cross price elasticities of soybean planted acres in 
the South with respect the corn and cotton are - 0.49 and - 0.20, 
respectively. In the long-run the respective elasticities are -3.00 and 
-1.24 . Therefor e, growers of corn apparently will switch more acres to 
soybeans given a 1 percent decrease in the corn price than will growers 
of cotton given a 1 percent decrease in the cotton price. This is 
likely the result of the fixity of harvest machinery . That is, the same 
basic harvest equipment can be used for corn and soybeans, while 
entirely different machinery must be used for harvesting cotton. 
Atlantic In the Atlantic region, not only are there substitutes 
to soybeano in production, like corn and cotton , but also an important 
complement, wheat. This is a result of double cropping wheat and 
soybeans in the region. The statistical significance of the wheat price 
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in the Atlantic region as opposed to the insignificance of the wheat 
pri c e in major wheat producing regi ons li ke the Pl ains, may be explained 
by the fact that the percentage of soybeans and wheat double cropped is 
larger in the Atlantic region. Al s o, the growing seasons for the two 
crops are highly compat i ble in the Atlantic regi on . The estimated 
coefficient for the lagged , deflated wheat price in the Atlanti c reg i on 
(AT\.lHEPFDt-1 ) in the Atlanti c soybean planted acres equation ( ATSOYSAC, 
equation 4.1.6 in table 4.1) is significant at the 10 percent level. 
Tobacco price was found to be statistically insignifi cant and was 
dropped from the equation. Since tobacco is highly regulated, changes 
in the tobacco price do not cause repercussions on other crops because 
the number of acres planted i s essentially fixed. All o f the remaining 
coefficients in the equation f or Atlantic regi on planted acres of 
soybeans have the expected signs and are si gnifi cant at the 5 percent 
level. 
The response of Atlantic region planted soybean ac res to lagged 
acreage was slightly less than that assoc iated with other regi ons. The 
own price elasticity in the Atlantic region in the short- run is 0.60 and 
in the long-run is 2. 22 . These are about the average o f the other 
regions. The short- run elasticities of soybean planted acres in the 
Atlanti c regi on with respect t o the def l ated , lagged co rn and co tton 
prices (ATCORPFDt-1 and ATCOTPFDt- 1 > are -0. 67 and - 0.40 , respec t i vely . 
The long- run elasti c ities are -2 .45 and 1.48, res pectively. Thes e are 
reas onable and are compatible with those f ound f or corn and cotton in 
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the South region. The short-run wheat price elasticity is 0.440 and the 
long-run elasticity is 1 . 62. 
The estimated coefficients in the equation for acreage 
planted of soybeans in the Other region ( OTSOYSAC, equation 4.1.7 in 
table 4.1) are significant at the 5 percent level and have the expected 
signs (see table 1.2 for a list of states in the "Other" region ) . The 
coefficient of adjustment is the lowest among all the regions ( 0 . 108 ) . 
The short-run and long-run own price elasticities of acreage planted to 
soybeans in this region are 0 . 65 and 6 . 03, respectively . The response 
of acres to changes in the soybean price is relatively small in the 
short-run, but the size of o indicates that if soybean price trended 
upward, over time a relatively large number of acres would enter soybean 
production. These acres, though, would not easily come back out of 
production if the soybean price dropped. The short-run elasticity is 
comparable to other regions, but the long-run elasticity indicates that 
with a l percent increase in soybean price there will be a 6.03 percent 
increase in planted acres of soybeans in the Other region over the long-
run. Because of the size of this region, though, this would have little 
impact on aggregate acreage. The same is true for the short and long-
run corn price elasticities, which are - 0 . 72 and -6.62 . 
U.S. regional soybean harvested ac reage 
The seven regional soybean harvested acreage equations (equations 
4.1.8-4.1.14 in table 4.1) are almost identical . As expected, the 
intercepts are centered around zero and the slope coeff icients are near 
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one. All of the slope coefficients are significant at the 5 percent 
level. 
U.S. regional soybean price linkages 
The regional soybean price linkage equations (equations 4.1.15-
4.1.21 in table 4.1) are all similar in that they are all estimated as 
functions of the average U.S. soybean price (USSOYPFC) and dummy 
variables for selected years. The intercepts are all near zero and the 
slope coefficients are all near one. All seven of the slope 
coefficients in the equations and the coefficients of the dummy 
variables are significant at the 5 percent level. 
U.S. wholesale soybean price 
In the equation for U.S. wholesale soybean price (USSOYPWC , 
equation 4.1.22 in table 4.1) the estimated coefficient of the U.S. 
soybean farm price has the expected sign. The intercept is near zero 
and the slope is near one. Two dummy variables, 021 and 022, are 
included to explain outlying observations in 1973 and 1975, 
respectively. 
U.S . soybean crush 
The estimated coefficients in the equation for U.S. soybean crush 
(USSOYODC, equation 4.1.23 in table 4.1) have the expected signs and 
significance levels of 5 percent or less except for U.S. c rushing 
capacity (USOISCPC), which is significant at the 10 percent level . Two 
dummy variables, 023 and 024, are included in order to explain outlying 
observations in 1969 and 1982, respectively . The crush elasticity with 
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respect to U. S. soybean crushing margin (USSOYGCC) is low, as expected, 
at 0.012. The elasticity associated with total soybean availability 
(USSOYHTCt-1+USSOYSPC) is much higher at 0.71. Consequently, the 
availability of supplies for crushing dominates the volume of soybeans 
crushed in any given year. 
U. S. private soybean ending stocks 
The estimated coefficients of the U.S. soybean private ending 
stocks equation (USSOYHEC, equation 4.1.24 in table 4.1) have the 
expected signs and are significant at the 5 percent level or less. The 
private stock elasticities associated with the deflated soybean price 
(USSOYPFD) and deflated corn price (USCORPFD) are high at -2.2 and 2.2, 
respectively . These are due to the expectations of the future price of 
soybeans and of next year's soybean crop as explained in Chapter III. 
The elasticity associated with U.S. soybean production (USSOYSPC ) is 
also high at 1 .5. A given percent increase in production results in a 
larger percent increase in ending stocks in a given year. Private 
stocks are negatively related to government stock behavi or (USSOYHGC). 
A one million bushel increase in government stocks would decrease 
private stocks by 0.751 million bushels. This indicates t hat the price 
support effect of Commodity Credit Corporation soybean operations is 
offset to some extent by releases of private stocks onto the market as 
the price of soybeans rises. A dummy variable, 025, is included to 
explain variations in U.S. private soybean stocks in 1980 and 1982. 
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U.S. private soybean exports 
The estimated coefficients in the equation for U.S. private soybean 
exports (USSOYMEC, equation 4.1.25 in table 4.1) have the expected signs 
and are significant at the 5 percent level. Soybean exports are quite 
elastic (1.43) with respect to livestock and poultry production in Japan 
and the European Community (JAECLVPR ), but highly inelastic (-0.09) with 
respect to Brazilian soybean exports (BZSOYMEC) . As animal production 
abroad increases, as in the United States, the demand for feed, and thus 
soybeans, expands. Since the U. S. is a major exporter of soybeans, the 
impact of this expansion is expected to be large. The small effect of 
changes in Brazilian exports on U.S. exports is somewhat surprising. 
This is likely explained by the fact that Brazilian soybean exports are 
restricted by government policy. The response of U.S. soybean exports 
is inelastic (-0 .24 ) with respect to the real importer price of soybeans 
(SOYRPOM ). Two dummy variables, 026 and 027, are included to account 
for unexplained variations in the exports of soybeans in 1975 and 1981. 
U.S. cottonseed meal share of high protein meal disappearance 
The coefficients estimated in the equation for the cottonseed meal 
share of high protein meal disappearance (USCOMDPC, equation 4.1.26 in 
table 4.1) have the expected signs and are significant at the 10 percent 
level or less. The equation is in logarithmic form so that the 
estimated coefficients can be interpreted as elasticities. As in the 
regional soybean acreage equation, 1 minus the coeffic ient of lagged 
cottonseed meal share is the coefficient of adjustment . At 0 . 85, 
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adjustment of the cottonseed meal share is rather quick from year to 
year. This may be due to the close substitutability of the high protein 
meals available. The short-run elasticity of the cottonseed meal share 
with respect to the U.S. cottonseed meal pri ce (USCOMPWC ) is - 0 . 438 . 
The long-run elasticity is only slightly higher at -0 . 513. The short-
run elasticity of the share with respect to the ratio of cottonseed meal 
production to t otal high prote i n meal product i on 
(USCOHSPC/(USCOMSPC+USSOHSPC+USPEMSPC)) is 0.755. As cottonseed meal 
production ' s percent of total high protein meal pr oduction increases, 
the share of total high protein meal use accounted for by cottonseed 
meal also increases. 
U.S . soymeal ending private stocks 
In the equation for soymeal ending private stocks ( USSOMHEC , 
equation 4.1 . 27 in table 4.1), the coefficients all have the expected 
signs. The estimated coefficients of the U.S. soymeal price ( USSOMPWC) 
and of the ratio of soymeal disappearance to soymeal production 
(USSOMDDC/USSOMSPC ) are insignificant at the 10 percent level. This 
i ndicates that holders of soymeal stocks are primarily concerned with 
meeting transaction demand and respond little to price changes in their 
decision to hold inventories of soymeal. This is reasonable because 
soymeal cannot be stored for long periods of time without suffering a 
significant deterioration in quality . Hence, price changes do not tend 
to precipitate significant changes in soymeal stock levels. The 
estimated coefficient on lagged soymeal stocks is significant at the 5 
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percent level. A dummy variable, 028, is included to explain variation 
in soymeal stocks in 1974. 
U. S. high protein meal disappearance 
The estimated coefficients for the U.S. high protein meal 
disappearance equation (USHPMDDC, equation 4.1.28 in table 4.1) are all 
of the expected sign and significant at the 5 percent level except for 
the steer price which is significant at the 15 percent level. The own 
price elasticity of high protein meals is -0.288. The U.S. slaughter 
steer price (USSLSPWC) is used as a proxy variable for livestock feeding 
profitability. The elasticity associated with this variable is 1.03. 
The elasticity of high protein meal disappearance with respect to 
the price of fishmeal ( USFIMPWC), a major protein meal substitute for 
oilseed meals, is 0.175. The high protein animal consuming units 
(USHPAUC3) elasticity is 0.863 suggesting a high degree of 
responsiveness of protein meal consumption to changes in livestock 
numbers. Two dummy variables, 029 and 030, are also included. 
U. S. soymeal private exports 
The coefficients estimated in the U.S. soybean meal export demand 
equation (USSOMMEC, equation 4 . 1.29 in table 4.1) are all significant at 
the 5 percent level and have the expected signs . Following the Food and 
Policy Research Institute Model (1985), the coefficient of the soymeal-
corn price ratio (SMCRNPRR) is forced to be -1000 in order to achieve an 
elasticity that is reasonable. Many times, the elasticity with respect 
to price in export equations is extremely small, such is the case for 
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this equation with price elasticity of - 0 . 38. Livestock and poultry 
production in Japan and the European Community (JAECLVPR) is a highly 
significant determinant of the level of U.S. soymeal exports . If the 
production of livestock and poultry in the European community and Japan 
increases by 1 percent, exports of soymeal from the U.S. will tend to 
increase by 2.06 percent. The elasti c ity of U.S. soymeal expor t s with 
respect to Brazilian exports of soymeal and the soymeal equivalents of 
soybeans (BZSBMTEX) is low at -0.15. This low elasticity is somewhat 
surprising since Brazil is a major competitor of the U.S. in the world 
soybean market. It is likely that the world market for soymeal expanded 
rapidly enough over the sample period that exports from both the U.S. 
and Brazil expanded with little apparent competit ion. Dummy variables , 
031, 032, and 033, are included to account for unexplained variation in 
U.S. soymeal exports in 1973, 1975, and 1980, respectively. 
U.S . cottonseed oil share of aggregate oil disappearance 
The estimated coefficients in the equation for cottonseed oil share 
of aggregate oil (oleic-linoleic oils) disappearance (USCOODPC, equation 
4.1.30 in table 4.l) have the expected signs and are significant at the 
10 percent level except for the trend variable (TIME). The equation is 
estimated in log-log form so that the estimated coefficients can be 
interpreted as short-run elasticities. At 0.42, the coefficeint of 
adjustment is lower than that for the consumption weighted meal share, 
because the demand for meals has increased more relative to the increase 
in demand for oils. The short- run share elasticity with respect to 
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cottonseed oil price (the second term in equation 4.1.30 in table 4.1) 
is -0. 70 while the long-run elasticity is -1.6 . The short and long-run 
elasticities of the cottonseed oil share of consumption with respect to 
aggregate oil production (USCOOSPC/(USCOOSPC+USSOOSPC+USPEOSPC) are 0.33 
and 0.79, respectively. The coefficient of TIME, the trend variable, 
indicates that the cottonseed oil share of total oil consumption 
declines as consumers' preferences for soyoil increase over time. A 
dummy variable, 034, is included to account for variation in the 
cottonseed oil share in 1961 and 1981. 
U.S. soyoil ending private stocks 
The coefficients of the independent variables in the equation for 
soyoil private ending stocks ( USSOOHEC, equation 4.1 .31 in table 4.1 ) 
have the expected signs and are all significant at the 5 percent level. 
Stocks of soyoil are highly responsive and negatively related to changes 
in the price of soyoil (USSOOPWC) indicating a strong transactions 
motive in soyoil stock holding. As soyoil price declines, stocks 
increase to meet the increased commercial demand for soyoil generated by 
the price change . At the same time, an increase in production of 
soyoil, ceteris paribus, generates an increase in stocks as well. The 
stock elasticities associated with deflated U.S. soyoil price 
( USSOOPWC/USWPI67) and U.S. soyoil production (USSOOSPC ) are -2.33 and 
3.36, respectively. 
The elasticity of private soyoil stocks with respect to government 
soyoil stocks (USSOOHGC) is 0.033. This indicates that changes in the 
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size of governments stocks have little effect on private holdings of 
soyoil. This is reasonable since the government has aquired stocks of 
soyoil in relatively few years. Changes in the deflated corn price 
(USCORPFD) significantly effect the level of private soyoil stocks. 
This suggests that expectations about the size of the next period's 
soybean harvest, as indicated in part by the current corn price, have a 
sign ificant effect on soyoil holdings. If the price of corn increases 
during this period, indicating some pressure for a smaller soybean 
harvest next period, soyoil ending stocks will tend to rise in 
expectation of lower soyoil supplies in the next period . Also, if 
disappearance of soyoil is high in the previous period, crushers will 
expect high demand this period and, thus, increase stocks as indicated 
by the coeffic ient for soyoil disappearance . This explains the high 
elasticity of soyoil stocks with respect to lagged soyoil disappearance 
of 2.33. Two dummy variables are included , 035 and 036, to account for 
unexpla i ned variations in soyoil stocks . 
U.S. aggregate oils disappearance per capita 
The coefficients of the estimated equation for per capita aggregate 
oils disappearance (USOLODDC/USPOPA, equat ion 4.1 . 32 in table 4 . 1) all 
have the expected signs and are significant at the 5 percent level. The 
deflated per capita income (USYDA/ USCPI67 / USPOPA ) elasticity of oil 
demand is 3.02 indicating a high degree of responsiveness of oil demand 
( unsaturated oils) to changes in income. The elasticities associated 
with the deflated, aggregate (oleic-linoleic) oils price 
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(USOLOPWC/USWPI67) and deflated, substitute (lauric) oils price 
(USLAUPWC/USWPI67) are -0.268 and 0.198, respectively . The low price 
elasticity of lauric oils is expected since lauric oils are more highly 
saturated than oleic-linoleic oils and are suited more for confectionary 
uses while oleic-linoleic oils are used for cooking, frying, and salad 
oils. These oils are lower in saturated fats and therefore more 
desirable for the latter uses. The elasticity associated with the trend 
variable (TIME}, 0 . 695, indicates a trend over time toward less 
saturated fats . 
U.S . soyoil commercial exports 
The estimated coefficients associated with the equation for 
commercial soyoil private exports ( USSOOMEC, equation 4.1.33 in table 
4.1) have the hypothesized signs. The coefficients are all significant 
at the 5 percent level except for the coefficient of government exports 
of soyoil (USSOOMGC). This latter result provides little statistical 
evidence to support arguments that exports of soyoil under government 
food aid programs have displaced commercial exports to any significant 
extent. The export elasticity of soyoil with respect to the importer 
soyoil price ( SOORPM) is - 0. 77. The elasticity of U.S. soyoil exports 
with respect to income in importing countries (SOOMINC) is 1.5, 
i nd i cating a high degree of responsiveness o f U.S. soyoil exports t o 
changes in foreign income levels. 
Because of the close substitutability of palm and soybean o i ls, the 
cross price elasticity of U.S. soyoil exports with respect to palm oil 
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price (PALRPM) is 1.30. Also, as the importer price of soybeans 
(SOYRPOM ) increases, it becomes more desirable to increase soyoil 
imports as indicated by an export demand elasticity of soyoil with 
respect to importer price of soybeans of -0.49. 
Model Validation 
The estimated equations above and the identities presented in 
Chapter III together form the full base model of the U.S. soybean 
industry used in the analysis. The model is first used to track the 
historical movements in the soybean, soymeal, and soyoil markets from 
1960 to 1982. The resulting baseline simulation does not include the 
soybean premium and discount system derived previously. This and other 
changes necessary to analyze the effects of component pricing on the 
market will be made 1n the next chapter. Tables 4.5 through 4.14 
present the dynamically simulated and actual values for selected 
regional and aggregate variables. 
U.S. soybean variables 
The U.S. soybean variables presented include planted acreage of 
soybeans and production in table 4.5, crush and crush capac ity in table 
4.6, and average farm price and exports in table 4. 7. The model 
underestimates U.S. planted acres of soybeans in 1962 and 1971 by almost 
15 percent. These errors are carried by the model into soybean 
production for those years. U.S. soybean crush capacity and crush are 
simulated quite accurately by the model over the period of the study. 
Table 4.5. U.S. aggregate soybean acreage and production 
Year Actual Baseline Actual Percent Actual Baseline Actual Percent 
Acres Acres Change Change Production Production Change Change 
---- Mil. Acres -------- Hil . Bushels -------
1960 23.35 24.89 1. 54 6 . 60 532 . 90 569.85 36.95 6.48 
1961 24 .44 22 . 84 -1.60 -6.55 555 . 10 522 . 34 -32 . 76 -6.27 
1962 27 .79 23.68 - 4.11 -14.78 678.60 579 . 54 -99 . 06 -17 .09 
1963 28.42 27.02 - 1. 40 -4 . 92 669.20 636.68 -32.52 -5. 11 
1964 29.46 28.76 -0 . 10 -2 . 38 699.20 687.90 -11. 30 - 1.64 
1965 31. 72 32.32 0.60 1.89 700.90 719 . 15 18.25 2.54 
1966 35 . 23 36 . 32 1.09 3. 10 845 . 60 882 . 65 37 . 05 4.20 
1967 37.29 37.97 0.68 1.81 928.50 942.93 14.43 1.53 
1968 40.82 40.97 0.15 0 . 37 976.40 985 .68 9.28 0.94 
1969 42.27 44.90 2.63 6 . 23 1107 . 00 1171.68 64.68 5.52 
1970 42.53 45 . 93 3. 40 7.98 1133.10 1237.05 103.95 8 . 40 ...... 
1971 43.08 37.23 -5 .85 -13.58 1127 . 10 967.52 -159.58 -16.49 N °' 1972 43.48 42. 73 - 0 . 75 -1.72 1176.10 1140.41 -35.69 - 3.13 
1973 46 . 87 49.38 2.51 5.36 1270.60 1333. 45 62.85 4 . 71 
1974 56.55 53 . 78 -2 . 77 -4.90 1547.50 1462.87 -84 .63 -5 . 79 
1975 52.48 56.54 4.06 7.74 1216 . 30 1307.40 91.10 6.97 
1976 54.58 55.86 l. 28 2.35 1547 . 40 1574.81 27 . 41 1. 74 
1977 50.27 49 . 40 -0 .87 -1 . 73 1288.60 1259.48 -29.12 -2 . 31 
1978 58 . 99 58.98 -0.01 -0.01 1767 . 30 1763 . 15 -4 . 15 - 0.24 
1979 64 . 71 60.34 - 4.37 -6.75 1868.80 1737.97 - 130.83 - 7. 53 
1980 71.63 75.85 4. 22 5 . 89 2261. 00 2383 . 20 122.20 5 .1 3 
1981 70 . 04 64 . 17 -5.87 -8 . 38 1798 . 00 1675.45 -122 . 55 - 7.31 
1982 67.81 69.14 l. 33 1.96 1989.00 2031.32 42.32 2.08 
Table 4.6 . U. S. soybean crush capacity and crush , ac tua l vs. base l ine 
Actual Base line Actual Percent Actua l Baseline Actual Per cent 
Year Capacity Capacity Change Change Crush Crush Change Change 
- --- Hil. Bu. - ---- - --- - Mil . Bu . - ---
1960 500 .00 459. 99 - 40 . 01 - 8. 00 394. 00 418 . 6 7 24 .67 6 . 26 
1961 525 . 00 486 . 74 -38.26 -7 . 29 406 . 10 407.01 0 . 91 0 . 22 
1962 535.00 523 . 10 -11. 90 - 2 .22 431.40 410 . 09 -21. 31 - 4 . 94 
1963 550.00 564 . 55 14 . 55 2.65 472 . 80 443 . 63 - 29.17 -6 . 17 
1964 575.00 602 . 03 27 . 03 4. 70 436 . 80 439.82 3. 02 0.69 
1965 585. 00 634.82 49 . 82 B. 52 479 . 00 462 . 38 -16 . 62 -3.47 
1966 600.00 659.60 59 . 60 9.93 537 . 50 516.34 - 21.16 -3 . 94 
1967 650 . 00 681. 86 31.86 4. 90 559.40 550.31 -9 . 09 - 1 . 62 
1968 750 . 00 690.85 -59.15 - 7 .89 576.40 577.44 1.04 0 . 18 ..... N 
1969 750 . 00 716 . BS -33.15 - 4.42 605.90 617. 92 12. 02 1. 98 -.I 
1970 800 . 00 762.96 -37 . 04 - 4 . 63 737. 30 777. 91 40.61 5.51 
1971 875 . 00 822 . 29 -52. 71 -6.02 760 . 10 723.31 -36 . 79 - 4 .84 
1972 900.00 880 . 14 - 19.86 - 2.21 720 . 50 711.19 -9 . 31 -1. 29 
1973 925.00 964.10 39.10 4. 23 721. 80 749 . 54 27. 74 3. 84 
1974 1000.00 1031.06 31. 06 3 .11 821. 30 790.52 - 30 . 78 - 3.75 
1975 1050 . 00 1066.01 16 . 01 1. 52 701. 30 728 .19 26.89 3. 83 
1976 1100 . 00 11 18 .37 18.37 1.67 865 . 10 861. 66 - 3.44 - 0 . 40 
1977 1200 . 00 1195 . 29 -4.7 1 - 0.39 790 . 20 786 . 04 -4 . 16 -0 . 53 
1978 1250 . 00 1225. 21 -24.79 - 1. 98 926 . 70 920 . 12 -6 . 58 - 0 . 71 
1979 1300.00 1241.79 -58 . 21 - 4. 48 1017 . BO 940.08 - 77.72 - 7.64 
1980 1350 . 00 1330.93 -19.07 -1. 41 1123.40 1160 . 17 36 . 77 3 . 27 
1981 1425 . 00 1396 . 66 - 28 . 34 - 1.99 1020. 50 989 . 29 - 31. 21 -3 . 06 
1982 1450.00 1381.34 - 68 . 66 - 4.74 1029 . 70 1031. 06 1. 36 0 . 13 
Table 4.7. U. S. average price and exports of soybeans 
Year Actual Baseline Actual Percent Actua l Baseline Actual Percent 
Price Price Change Change Exports Exports Change Change 
----- $/bushel ---- ----- Hi l. Bu. 
1960 1. 96 l. 60 -0. 36 - 18 .37 139 . 90 112 . 76 -27.14 -19.40 
1961 2.13 1.88 -0.25 -11. 74 134 . 70 111.41 -23 . 29 -17 . 29 
1962 2.28 2. 45 0.17 7.46 149.40 111. 39 -38 . 01 -25.44 
1963 2. 34 2.38 0.04 l. 71 180.50 189.33 8.83 4.89 
1964 2.51 2. 62 0.11 4 . 38 187. 20 191.86 4. 66 2.49 
1965 2.62 2.83 0.21 8.02 212.20 240.81 28.61 13.48 
1966 2. 54 2.63 0.09 3.54 250 . 60 277. 50 26 .90 10. 74 
1967 2. 75 2.84 0.09 3.27 261.60 288.76 27.16 10.38 
1968 2. 49 2. 75 0 .26 10.44 266.60 295.02 28.42 10 . 66 ...... 
1969 2.43 2.49 0.06 2.47 286.80 328 . 69 41.89 14.61 
N 
CXl 
1970 2.35 1.67 -0 .68 - 28.94 432.60 396.07 -36 . 53 -8 .44 
1971 2.85 3.40 0.55 19 . 30 433.80 413. 29 -20 .51 -4.73 
1972 3.03 3.23 0.20 6.60 416.80 404 .12 -12 . 68 -3 . 04 
1973 4 . 37 3.92 -0.45 -10 . 30 479.40 450.64 -28.76 -6.00 
1974 5.68 6.33 0.65 11.44 539. 10 555.66 16 . 56 3.07 
1975 6 . 64 6.12 -0 .52 -7.83 420 . 70 431.12 10.42 2.48 
1976 4.92 4.83 - 0.09 - 1.83 555.10 567 . 05 11. 95 2. 15 
1977 6 . 81 6.96 0.15 2 . 20 564 . 00 557.91 - 6.09 - 1.08 
1978 5.88 5.44 - 0.44 -7.48 700.30 705 . 62 5.32 0 . 76 
1979 6.66 8.26 1.60 24 . 02 739 . 30 766 . 20 26 .90 3 . 64 
1980 6.28 4.89 - 1. 39 - 22.13 875.20 864.61 - 10.59 - 1. 21 
1981 7.57 9.02 1. 45 19. 15 724 . 30 708.82 - 15.48 - 2.14 
1982 6.0A 5 . 06 -0.98 - 16.23 929 .10 902.40 - 26 . 70 - 2. 87 
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The largest percent error in crush between the simulated values and the 
actual values of about 10 percent occurs in 1960. The U.S . average 
price of soybeans, and thus, regional prices, are difficult to simulate 
accurately because of the inelasticity of soybean export demand which 
introduces variability into prices rather than quantities. The equation 
for U.S. soybean price tracks prices c losely until 1979, when the 
simulation begi ns to vary from the actual values. Exports are also 
difficult to simulate precisely because the policies of many importing 
countries must be represented by only one equation. Although the 
simulated values miss the actual values for soybean exports in the 
beginning of the series , the equation "learns" and simulates accurately 
during a majority of the t ime span. 
Regional soybean planted acreage 
The regional soybean planted acres are summed to get the aggregate 
U.S. planted acres of soybeans presented above. The actual and 
simulated values for the regi onal soybean planted acreage are presented 
in tables 4.8 through 4.10. The Other region is not presented here 
because of its small relative size. The large percent errors in 1962 
and 1971 associated with aggregate acreage are a result of smaller 
misses in each region in the same years. In the Cornbelt, which is the 
ma j or producing area, the largest percent errors occur in 1962 and 1971. 
Otherwise , the model simulates the series well. In the secondary 
regions of production, the Delta and the South regi ons, the errors are 
larger than those associated with the Cornbel t, but overall not 
Table 4.8 . Planted acres of soybeans in Cornbelt and Lakes regions 
Cornbelt --------------- ----- Lakes -----------
Year Actual Baseline Actual Percent Actual Baseline Actual Percent 
Acres Acres Change Change Acres Acres Change Change 
-·----- Hil. Acres --- ---- Hil. Acres -----
1960 13.37 14 .39 1.02 7.65 2.56 3. 03 0 . 47 18.39 
1961 13.99 13. 55 -0.44 - 3 .14 2.45 2.39 -0.06 -2 .29 
1962 16.11 14.01 -2.10 -13 .03 2.76 2. 28 -0. 48 - 17.52 
1963 15.81 15.43 -0 . 38 -2.38 2.10 2.40 -0.30 -1 1. 09 
1964 16 . 44 16.43 . 00 -0.01 2.85 2. 69 -0 .1 7 -5 .80 
1965 17.64 18 . 00 0.36 2.06 3.36 3.24 -0.12 -3 . 68 
1966 19.00 19.63 0 . 63 3.30 3 .84 3.84 . 00 0 . 10 
1967 19.33 20 . 35 1.01 5.24 4.05 3.11 -0.28 - 6.95 -1968 20 .10 21. 03 -9 . 30 '""" 0 . 93 4.62 4.36 3.95 -0.41 0 
1969 21.54 22.93 1. 38 6.41 3.93 4.09 0.16 4.09 
1970 21. 44 23 .1 2 1.67 7.80 3.82 4.07 0.26 6.78 
1971 21. 97 19.43 -2 . 54 -11.57 3. 73 3.03 -0.10 -18.84 
1972 22.41 21.05 -1. 35 -6.04 3.47 3.95 0 . 48 13. 97 
1973 24.51 24.05 -0 . 46 -1.88 3. 98 4.76 0 . 78 19.5 2 
1974 29.53 27.65 -1.88 -6.36 5.37 5.14 -0.23 -4 . 23 
1975 27.41 28.43 1.02 3. 73 4 .91 5.75 0.84 17.04 
1976 26.57 26 . 54 - 0.03 -0.1 1 4.53 4. 99 0 .46 10.18 
1977 24.57 23.93 -0.64 -2.60 3 .78 3 .86 0 . 08 2. 09 
1978 28 . 06 27.62 -0 . 44 -1.58 4. 73 5 . 06 0 . 33 7.05 
1979 30.50 28 .18 -2.32 -7 .62 5 . 23 5 .41 0.18 3. 44 
1980 32 . 50 33.71 1. 21 3. 71 6.47 7.15 0.68 10.47 
1981 31. 55 30.06 -1. 49 - 4.71 6 .10 5.01 -1. 08 - 17. 73 
1982 30 . 93 31. 6 7 0 .74 2. 39 5.82 5 . 69 -0.13 - 2.16 
Table 4.9 . Planted acres of soybeans in Plains and Delta regions 
-------- Plains --------------!--------- Delta --------------
Year Actual Baseline Actual Percent I Actual Baseline Actual Percent 
Acres Acres Change Change I Acres Acres Change Change 
------ Mil. Acres --- I --- Mil. Acres ------
1960 0.96 1.16 0.20 21. 38 3.61 3.50 -0.12 -3.23 
1961 1.04 l.00 -0.04 -4 .23 3.15 3.47 -0.28 -7.46 
1962 l. 35 1.06 - 0.28 -21.10 3.99 3. 76 -0 .22 -5.63 
1963 1. 45 1. 26 -0.19 -13 . 08 4.22 4.19 -0.02 -0.55 
1964 1.53 l. 40 -0 .13 - 8.71 4. 72 4.60 -0.12 -2.45 
1965 l. 70 l.68 -0.02 -1 .45 4.84 5.13 0.29 5.99 
1966 2.16 l. 93 -0 .23 -10.74 5.76 5.87 0 . 11 1. 99 
1967 2.27 2. 02 -0.25 -10. 85 6.59 6.41 -0 .17 -2.63 .... w 
1968 2.32 2. 16 -0.16 -6.98 7.58 7.42 -0.17 -2.20 .... 
1969 2.30 2.50 0.20 8.59 7.68 7.76 0.01 0.96 
1970 2.09 2.53 0 .45 21. 36 8.36 8.06 -0.30 -3 .55 
1971 2.25 1.84 -0.41 - 18.42 8.82 7.15 -1.67 -18.98 
1972 1. 94 2.25 0.30 15.57 8.76 8.50 -0. 26 -2.98 
1973 2. 08 2.86 o. 78 37.61 I 8.43 9.16 o. 73 8.62 
1974 3.99 3.15 -0 .84 -20.93 I 9 .15 9.59 0.44 4. 78 
1975 2.83 2.54 -0 . 29 - 10.26 I 8.81 9.86 l.05 11.98 
1976 2.85 2.36 -0. 48 -16.91 I 9.98 10.36 0.38 3.78 
1977 2.33 2.04 -0.28 -12.24 I 9.98 9.80 -0.18 -1. 79 
1978 2.67 3.00 0.33 12.32 I 11.15 11. 40 0.25 2 . 25 
1979 3.37 3.38 0.0 1 0.42 I 11. 75 11.11 -0.64 -5.45 
1980 4.12 5.21 1.09 26.42 I 12.80 13.16 0.36 2.80 
1981 4.37 4.39 0.02 0.56 I 12.25 11.30 -0 .95 -7. 71 
1982 4. 71 4.87 0 .16 3 .50 I 11.46 11. 93 0.47 4.08 
Table 4.10 . Planted acres of soybeans in South and Atlantic regions 
-------- South ------------1------- At 1 antic -------------
Year Actual Baseline Actual Percent I Actual Baseline Actual Percent 
Acres Acres Change Change I Acres Acres Change Change 
I 
----- Mil. Acres --- I - -- Mil. Acres - ·-----
I 
1960 1.18 l. ll - 0.06 -5.34 1.65 1.67 0.02 1. 44 
1961 1. 31 0.97 -0.34 - 26.21 2.03 1.60 -0.43 -21. 38 
1962 2.43 0.99 -1. 44 - 59.17 2.27 1. 71 -0.56 -24.80 
1963 1. 30 1. 24 -0.06 -4.85 2.45 2. 01 -0.44 - 17.97 
1964 1. 57 1. 43 -0.14 - 8 .76 2.41 2.27 - 0 . 14 - 5. 72 
1965 1.60 1. 75 0 .15 9.51 2.63 2.56 -0.06 -2. 45 
1966 1. 97 2.21 0.24 12.36 2.44 2.76 0 . 32 13.16 
1967 2.28 2. 53 0 .25 10 . 90 2 . 10 2.80 0 .10 3.63 ...... w 
1968 3.25 3.10 -0.15 -4 . 58 3.10 3.18 0.08 2.67 N 
1969 3.55 3.86 0 .31 8. 77 2.96 3.44 0.48 16 . 28 
1970 3.66 4.20 0 .53 14.61 2.75 3.50 0.75 27.36 
1971 3.45 3.03 - 0.42 - 12.22 2 . 11 2.68 -0.09 -3.28 
1972 3 . 81 3.84 0 . 03 0.66 2.98 3.05 0.06 2.05 
1973 4.59 4.82 0. 23 4.97 3.18 3 . 63 0 . 45 14.19 
1974 5. 71 5.43 -0.28 - 4.94 3. 69 3.12 0. 03 0.89 
1975 5.69 6.63 0 .93 16.43 3. 73 4. 22 0 .49 13.20 
1976 6.52 7.14 0.62 9.56 3.93 4 . 29 0.35 8 . 99 
1977 6.00 6 . 04 0.04 0 .67 3.37 3.55 0 .18 5.33 
1978 8.06 7.54 -0 . 52 - 6 . 47 3.81 3.97 0.16 4.09 
1979 9.17 8.12 -1.05 - 11. 50 4.39 3.94 -0 . 45 -10 . 16 
1980 10.48 11.25 0.11 1. 33 4.93 5. 10 0 .17 3.39 
1981 10.48 8.82 - 1.66 - 15 .84 5 .02 4.39 - 0.63 -12 . 48 
1982 9.82 10 .14 0.32 3.26 4.81 4. 57 -0 . 24 -4 . 99 
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unreasonable. In the two remaining regions presented and the "Other" 
region, the larger percent errors in some years are a reflection of the 
size of the actual and simulated values, not necessarily the predictive 
ability of the model. 
U.S. soymeal variables 
The consumption and production of soymeal in the U.S. are both 
simulated closely by the model and are presented in table 4.11. The 
largest percent errors associated with the two variables occur in 1975, 
when the percent differences are 7.91 for soymeal production and 8.84 
for soymeal consumption. The difficulties associated with estimating 
the soybean price are also present in simulating the soymeal price and 
are related to the inelasticity of soymeal export demand. As seen in 
table 4.12, the simulated values seem to fluctuate more during the 
ending years of the series. Also presented in table 4.12 are the actual 
and simulated values for soymeal exports. The larger percent errors for 
soymeal exports during the first years of the simulation are largely 
related to the much smaller, absolute size of exports during that 
period. 
U.S. soyoil variables 
U.S. soyoil production and consumption values, both actual and 
simulated, are presented in table 4.13. Both variables are simulated 
well by the model with the largest percent errors being 7.6 percent for 
production in 1979 and 7.3 percent for consumption in 1970 . As a result 
of the problems previously stated about the simulation of prices, the 
Table 4 . 11. U. S. soymeal production and consumption 
Year Actual Baseline Actual Percent Actual Baseline Actual Percent 
Production Production Change Change I Consumption Consumption Change Change 
I 
1000 ST I 1000 ST ----
I 
1960 9152.00 9726.00 574 .00 6.27 I 8479.00 9041.10 562.10 6.63 
1961 9452.00 9472 . 70 20.70 0.22 I 8867 . 00 8904.90 37 . 90 0 .43 
1962 10342.00 9831. 90 - 510.10 -4.93 I 9262.00 9124 . 80 -137 . 20 - 1.48 
1963 1112 7. 00 10439.90 -687.10 -6.18 I 9586.00 9198.50 -387.50 - 4. 04 
1964 10609 .00 10682.70 73.70 0.69 I 9167.00 9184.00 17.00 0 .19 
1965 11286.00 10892 .20 -393.80 -3.49 9242.00 9102 .10 -139.90 -1. 51 
1966 12901.00 12390.30 -5 10.70 -3.96 10219.00 10085. 20 - 133 . 80 -1. 31 
1967 13483.00 13262 .30 -220.70 -1.64 10771.00 10694.60 -76.40 -0.71 .... 
1968 13660. 00 13682.80 22 .80 0 .17 10693 . 00 ll092. 70 399.70 3. 74 l» .... 
1969 14581.00 14876. 70 295.70 2.03 11469.00 11929.00 460.00 4.01 
1970 17596.00 18581 .30 985.30 5 . 60 13514.00 14689.50 1175 . 50 8 . 70 
1971 18035.00 17160. 70 -874. 30 -4.85 13406 . 00 13174 . 70 -231.30 - 1. 73 
1972 17024 . 00 16804. 70 -219.30 -1. 29 13110. 00 13111.00 1.00 0.01 
1973 16709.00 17351. 90 642.90 3.85 11920.00 12668.90 748.90 6 . 28 
1974 19674.00 18949. 20 -724.80 -3 . 68 13766.00 14001.70 235 . 70 1. 71 
1975 16071.00 17341.60 1270 .60 7.91 12501.00 13605 .80 1104 .80 8 . 84 
1976 20 754.00 20674 .80 -79 .20 -0 . 38 15552.00 15939 . 20 387. 20 2.49 
1977 18488.00 18390.80 -97 .20 -0.53 14001.00 14147.30 146 . 30 1.04 
1978 223 71. 00 22215.20 -155.80 -0 . 70 16215 . 00 16488 .20 273. 20 1.68 
1979 24354 . 00 22492.40 - 1861.60 -7 . 64 17673.00 16411.20 - 1261.80 - 7.14 
1980 27105.00 27988.30 883.30 3. 26 19214 . 00 20246.10 1032.10 5.37 
1981 24312.00 23546.70 - 765.30 -3 .15 17591. 00 17295 .10 -295.90 -1.68 
1982 24634.00 24662.00 28.00 0 . 11 17714.00 1801 5.50 301. 50 1. 70 
Table 4.12 . U.S. price and exports of soymeal 
Year Actual Baseline Actual Percent Actual Baseline Actual Percent 
Price Price Change Change Exports Exports Change Change 
--- $/ST 1000 ST ----
1960 55.55 44. 98 -10.57 -19 .03 649.00 822.44 173. 44 26. 72 
1961 60 . 60 54.97 - 5.63 - 9.29 590.00 133 . 4 7 143.47 24.32 
1962 63.60 51. 74 - 5.86 -9 . 21 1064.00 888.24 - 175. 76 -16 .52 
1963 71. 30 75.01 3.71 5.20 1475 . 00 1439.18 -35 .82 -2.43 
1964 71.00 64 . 92 -6.08 -8.56 1479.00 1720. 09 241. 09 16.30 
1965 70 . 20 82.66 12.46 17.75 2059.00 2031.49 - 27.51 - 1. 34 
1966 71.50 77 .12 5.62 7.86 2656.00 2567.37 -88.63 -3 .34 
1967 78.80 79.60 0.80 1.02 2706.00 2848.07 142.07 5.25 
1968 76.90 76.92 0.02 0.03 2959.00 2880.88 - 78.12 -2.64 ...... UJ 
1969 74 . 10 77 . 62 3.52 4.75 3100.00 3247.76 147.76 4. 77 1..1\ 
1970 78.40 49.68 -28 .72 -36 .63 4102.00 4204.49 102 . 49 2.50 
1971 78.50 81.61 3 .11 3.96 4620.00 4312.70 - 307.30 -6. 65 
1972 90.20 106 . 63 16.43 18.22 3868 . 00 4024.95 156.95 4.06 
1973 229.00 208.91 -20.09 - 8. 77 4797.00 50ll. 71 214.71 4.48 
1974 146.35 139. 79 -6.56 -4.48 5584.00 5603 . 10 19 .10 0.34 
1975 130.86 97.91 -3 2. 95 -25.18 4349.00 4584.05 235.05 5.40 
1976 147.77 ll6.63 - 31.14 - 21. 07 5206.00 5375.57 169.57 3.26 
1977 199.80 201. 36 1.56 0.78 4614.00 4757.30 143.30 3.11 
1978 163.56 132 . 45 - 31.11 - 19.02 6141.00 6173.30 32.30 0.53 
1979 190.06 211.47 21. 41 11 . 26 6657.00 6497.44 - 159.56 - 2.40 
1980 181.91 142.86 -39.05 - 21.47 7932.00 8145.80 213 .80 2.70 
1981 218 .18 247. 70 29.52 13 .53 6784.00 6647.79 - 136.21 - 2.01 
1982 182.52 175 . 14 - 7 . 38 - 4.04 6907.00 7035 . 47 128 . 47 1.86 
Table 4.13. U.S. soyoil production and consumption 
Year Actual Baseline Actual Percent Actual Baseline Actual Percent 
Production Production Change Change I Consumption Consumption Change Change 
I 
-------- Mi 1. Pounds ------ I ------ Mil. Pounds -----
I 
1960 4338.00 4607.00 269.00 6.20 I 3376.00 3370 . 95 -5.05 -0 .15 
1961 4420.00 4431.10 11.10 0.25 I 3329.00 3283 . 90 - 45 .10 -1.35 
1962 4790.00 4562.40 -227 .60 -4.75 I 3540 .00 3442. 78 -97.22 -2 .75 
1963 5091.00 4779. 90 - 311.10 -6.11 I 3624 . 00 3584 . 76 -39.24 - 1.08 
1964 4822.00 4854.90 32 . 90 0.68 I 4058.00 4039.38 -18 . 62 -0.46 
1965 5146.00 4969 . 50 -176.50 -3.43 I 4069.00 4035 . 16 -33.84 -0.83 
1966 5800.00 5577.00 -223 .00 -3.84 I 4687.00 4504.99 -182.0l -3.88 
1967 6076.00 5979.90 -96 .1 0 -1.58 I 4837 . 00 4623.12 -213 . 88 -4 . 42 
1968 6032 . 00 6046.40 14. 40 5096 . 00 515 1.48 55.48 1. 09 -0.24 I l.U 
°' 1969 6531.00 6660 . 90 129.90 1. 99 I 5756 . 00 58 12.66 56.66 0 . 98 
1970 7904 . 00 8344.80 440.80 5.58 I 6238.00 6693 . 34 455.34 7.30 
1971 8265.00 7866 . 80 - 398.20 -4.82 I 6253.00 6213.14 -39 . 86 -0.64 
1972 7892 .00 7788.10 -103 . 90 -1. 32 I 6439.00 6433.08 -5.92 -0 . 09 
1973 7501.00 7784. 50 283.50 3.78 I 6685.00 6225.81 -459.19 -6.87 
1974 8995 . 00 8669.70 - 325.30 -3 . 62 I 7255 . 00 7038. 41 -216 .59 -2.99 
1975 7375 .00 7661. 00 286.00 3.88 I 65 18 . 00 6566.94 48 . 94 0 . 75 
1976 9630 . 00 9585.00 - 45.00 - 0.47 I 7906 . 00 7811.61 -94 . 39 - 1.19 
1977 8578.00 8531.10 - 46.90 - 0.55 I 7454 .oo 7536.18 82.18 1.10 
1978 10288 . 00 10207 .60 - 80 . 40 - 0.78 I 8193.00 8306.04 113. 04 1. 38 
1979 11323.00 10461. 90 -861.10 - 7 . 60 I 8865 . 00 8516 . 62 - 348. 38 - 3.93 
1980 12105.00 12493.40 388 . 40 3. 21 I 8981.00 8824.00 -157 . 00 - 1.75 
1981 11270.00 10941.60 - 328.40 - 2. 91 I 9113 . 00 8931. 38 -181. 62 - 1. 99 
1982 10979 . 00 10994.40 15 . 40 0 . 14 I 9535 . 00 9501 . 94 -33 . 06 -0 . 35 
Table 4.14. U. S. price and exports of soyoil 
Year Actual Baseline Actual Percent Actual Baseline Actual Percent 
Price Price Change Change Exports Exports Change Change 
---- eta/pound ----- ---- Hi l. Pounds ---
1960 8.30 8.03 -0.27 -3 . 25 363.93 521.04 157.11 43.17 
1961 11.30 10.31 -0.99 -8.76 282 .95 393.06 110.11 38.92 
1962 9.50 9.78 0.28 2.95 623.91 599.52 -24.39 -3.91 
1963 8.90 9.49 0.59 6.63 513.10 335 . 89 - 177.21 -34.54 
1964 8.50 7.83 -0.67 - 7.88 540.96 507. 06 -33.90 -6.27 
1965 12.30 11.65 -0.65 -5 . 28 625.07 448.55 - 176.52 -28.24 
1966 11.80 12.96 1.16 9.83 403.90 407.12 3.22 0.80 
1967 10.10 12.09 1.99 19. 70 297.01 339 . 30 42.29 14.24 
1968 8.40 7.57 -0.83 -9.88 162.09 77 .69 - 84.40 - 52.07 
....... ..,., 
1969 8.40 7 . 92 -0.48 -5. 71 158.03 167.05 9 . 02 5. 71 
-.I 
1970 11.20 11.03 -0.17 -1.52 6 71. 00 774. 25 103.25 15 . 39 
1971 12.80 14.53 l. 73 13. 52 979 . 08 907.37 - 71.71 - 7. 32 
1972 11.30 11. 71 0.41 3 . 63 704.99 653.56 -51. 43 - 7. 30 
1973 16.50 17.56 1.06 6 .42 699 . 09 755 . 41 56.32 8.06 
1974 31.50 33.88 2.38 7.56 1190.94 1124.87 - 66.07 - 5.55 
1975 30.70 28.74 -1. 96 -6. 38 1000.05 1047.72 47.67 4. 77 
1976 18.30 14. 73 -3 . 57 -19.51 776.94 970.35 193 . 41 24 . 89 
1977 23.90 21. 92 - 1. 98 - 8.28 1268.90 1265.07 -3.83 - 0.30 
1978 24.60 25 . 04 0 . 44 1. 79 1649.12 1489.49 - 159.63 - 9 . 68 
1979 27.20 38.24 11. 04 40.59 2080.97 1831. 72 - 249 . 25 - 11 . 98 
1980 24.30 24.28 -0.02 -0.08 2177.43 2193.46 16.03 0. 74 
1981 22. 70 27.94 5.24 23 . 08 1084.04 933.43 -150.61 - 13.89 
1982 18.97 16.00 -2 . 97 - 15 . 66 1411.65 1561.10 149.45 10.59 
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simulated values for soyoil price and exports, present in table 4.14, 
are variable and have larger percent errors associated with them . 
Iowa Sector 
Iowa can be modeled by using an Iowa subsector model based on that 
developed by Ash (1984) and disaggregating the Cornbelt region into I owa 
and other Cornbelt states. The Iowa subsector model can simulate Iowa 
production costs, Iowa imports of s oybeans, Iowa farm net income , Iowa 
value of production , and Iowa soybean stocks, but these are beyond the 
scope of the problem. The equations estimated f or Iowa and other 
Cornbelt states planted acres of soybeans are presented in table 4.15. 
The standard errors of the estimated coefficients are presented in 
parentheses and the elasticities are in brackets below each parameter. 
The va r iable names and definitions are presented in table 4.1 6. The 
estimated parameters of the two equations can be interpreted as short-
run price elasticities. The I owa price elasticity of supply is 0.51 
while the Cornbelt price elasticity of supply is 0 . 20, compared to 0 . 40 
without disaggregation. This indicates that Iowa producers are over 
twice as responsive as producers in other Cornbelt states in reacting to 
changes in the soybean price . This could be a result of a wider variety 
of crops available to farmers in Iowa to grow, such as wheat, barley, 
and sunflowers . 
Table 4. 15. Estimated planted acreage of soybeans for Iowa 
and the rest of the Cornbelt 
Iowa planted acres of soybeans 
(4 .15.1) Log (IASOYSAC) = - 0.1004 + 0.8154 log (!ASOYSACt-1> 
(0 .1 21) (0.069) 
(0.82) 
- 0.5166 log (IACORPFDt- 1) 
(0 . 181) 
[- 0.52) 
R2 = 0.9880 DH = - 0.211 
Cornbelt planted acres of soybeans 
(4 .15.2) Log (C BSOYSAC) = 0 . 1805 + 0.8815 Log (C BSOYSACt- 1) + 
<0.127) (0.057) 
(0.88] 
+ 0 . 511 log (IASOYPFDt- 1) 
(0 .166) 
(0.51) 
0 . 2023 Log 
(0. 087) 
(0 . 20) 
(CBSOYPFDt- 1) 
- 0.1498 Log (CBCORPFDt-1) 
(0 .10 ) 
+ 0.1821 01 
(0 . 059 ) 
[- 0.15) (0 .18) 
R2 = 0.9884 DH = 0.321 
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Table 4.16. Variable names and definitions 
CBSOYSAC Planted acres of soybeans in the Cornbelt, excluding I owa , 
millions of acres 
CBSOYPFC Cornbelt soybean price, dollars per bushel 
CBSOYPFD Deflated Cornbelt soybean price, dollars per bushel, 
CBSOYPFC/ USPPI67 
CBCORPFC Cornbelt corn price, dollars per bushel 
CBCORPFD Deflated Cornbelt corn price, dollars per bushel, 
CBCORPFC/USPPI67 
IASOYSAC Planted acres of soybeans in Iowa, millions of acres 
IASOYPFC Iowa soybean price, dollars per bushel 
IASOYPFD Deflated Iowa soybean price, dollars per bushel, 
IASOYPFC/USPPI67 
IACORPFC Iowa corn price, dollars per bushel 
IACORPFD Deflated Iowa corn price, dollars per bushel, 
IACORPFC/USPPI67 
USSPPI67 U.S. producer price index, 1967 = 100 
Dl 1 in 1974, 0 otherwise 
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Baseline Simulation 
One criterion to evaluate the ability of the model to simulate the 
data is the decomposition of Theil's inequality coefficient, U. The 
coefficient can be broken down into three values: the bias proportion, 
us; the variance proportion , um; and the covariance proporti on , uc 
( Pindyck and Rubinfeld, 1981). These values for the model are presented 
in table 4.17. The values for Ul and U2 are also presented in table 
4.17. These statistics measure the prediction accuracy of the model. 
The bias proportion of U indicates the amount of systematic error 
imbedded in the model. In other words, it measures the deviations of 
the average values of the simulation variables from the average of the 
actual values. The ideal value of um is 0, or no systematic error. 
Values above 0.2 are generally considered troublesome and mi ght require 
revisi ons in the model. The um statistics for the model are acceptable, 
with the largest being 0.14 associated with high protein meal 
disappearance . 
The variance proportion of the coefficient indicates the ability of 
the model to reproduce the variability in the endogenous variables . 
Large values of us indicate that either the actual values fluctuate a 
large amount and the simulated values fluctuate little, or vice versa. 
Some of these statistics are larger (0.4), but are generally associated 
with variables whose values are relatively small such as the Other 
region planted and harves ted acreage and production of soybeans. 
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Table 4.17. Theil' s decomposition statistics 
tor the model 
Variable um us uc Ul U2 
CB SOY SAC 0.020 0.002 0. 977 0.053 0.027 
LA SOY SAC 0.005 0.060 0.935 0 .109 0.054 
PLSOYSAC 0.000 0 . 071 0.929 0.154 0.076 
DLSOYSAC 0.006 0.011 0.984 0.065 0.033 
SOSOYSAC 0 . 003 0.006 0.991 0.101 0.051 
ATSOYSAC 0.005 0.020 0.975 0 . 107 0.053 
OTSOYSAC 0 .116 0.430 0.454 0.237 0 .128 
USOISCPC 0.057 0.071 0.872 0.040 0 .020 
CBSOYSHC 0.019 0.003 0.978 0.055 0.027 
LASOYSHC 0.005 0.058 0.937 0.111 0.055 
PLSOYSHC 0.000 0.074 0.926 0 .150 0.074 
DLSOYSHC 0 . 006 0.010 0.984 0.064 0.032 
SOSOYSHC 0 .003 0.007 0.989 0.095 0.048 
ATSOYSHC 0.005 0.016 0.979 0 .121 0.061 
OTSOYSHC 0 .120 0.463 0 . 417 0 . 252 0.137 
CBSOYSPC 0.024 0 . 007 0.968 0.053 0.027 
LASOYSPC 0.005 0.023 0.973 0.110 0.055 
PLSOYSPC 0.007 0.197 o. 796 0.154 0 . 075 
DLSOYSPC 0.006 0.014 0.980 0.062 0.031 
SOSOYSPC 0.000 0.014 0.986 0 .089 0 . 044 
ATSOYSPC 0 .011 0.040 0 .9 49 0 .124 0.061 
OTSOYSPC 0 .129 0 . 408 0.463 0.250 0.137 
USSOYSAC 0.005 0.009 0.986 0.060 0 . 030 
USSOYSHC 0.005 0.008 0 . 987 0.060 0.030 
USSOYSPC 0.004 0 . 012 0.984 0.057 0.029 
USSOYHEC 0 . 016 0.017 0.967 0.232 0.116 
usHPrmoc 0.125 0.009 0.866 0.033 0 . 017 
USCOMDPC 0.032 0.065 0.904 0.076 0 . 038 
USSOMHEC 0.077 0 .104 0 .819 0 . 131 0.067 
USOLODDC 0.022 0.033 0.945 0.014 0 . 007 
USCOODPC 0.064 0.056 0.880 0.104 0.051 
USSOOHEC 0.004 0.092 0.904 0.169 0.084 
USSOMSPC 0.039 0.002 0.959 0.040 0.019 
USSOOSPC 0 . 040 0.008 0.951 0.037 0.018 
USSOYGCC 0.067 0 . 104 0.829 0 . 461 0.226 
USSOMDPC 0.032 0.061 0.907 0.011 0.006 
USHPMPWC 0.090 0.001 0.908 0.129 0.065 
USOLOPWC 0.034 0.159 0.806 0.146 0.071 
US SOOP DC 0.064 0.049 0.887 0.022 0.011 
USSOOHTC 0.004 0.078 0.918 0.168 0.083 
USSOYMEC 0.000 0.006 0.994 0 . 048 0.024 
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Table 4.17. continued 
Variable um us uc Ul U2 
USSOOMTC 0.018 0.064 0.918 0.077 0.039 
USSOMMEC 0 .11 7 0.000 0.883 0.036 0.018 
USSOMDDC 0 .107 0.012 0.881 0.043 0.021 
USSOYHTC 0.010 0.066 0 . 924 0 .196 0.097 
USSOYDDC 0.039 0.002 0.959 0.037 0.019 
USSOOMEC 0.018 0.034 0.947 0.114 0 . 058 
SOORPM 0 . 041 0.100 0.859 0.125 0.062 
SOYRPOM 0.001 0.053 0 . 946 0 . 121 0 . 060 
SMCRNPRR 0.070 0 . 126 0.804 0.137 0.069 
USSOYPWC 0.001 0.063 0. 924 0 .1 46 0 . 072 
USSOYPFC 0.001 0.075 o. 924 0 .146 0.072 
USSOOPWC 0.036 0 .164 0.800 0. 164 0 . 080 
USSOMPWC 0.089 0.002 0.909 0.141 0.072 
USSOOQ 0 .123 0.008 0.869 0.001 0.000 
USSOOQQ 0.123 0.008 0.869 0.001 0.000 
USSOMQ 0.002 0.012 0.986 0.000 0.000 
USSOMQQ 0.002 0.012 0.986 0.000 0.000 
MILOSOIL 0.045 0 . 024 0.931 0.010 0 . 005 
MILOSMAT 0.045 0.024 0.931 0.010 0.005 
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uc is the covariance proportion of U, or the unsystematic error. A 
value close to 1 for this statistic is preferred. With the exception of 
the Other region planted and harvested acreage and production , all 
values for uc are 0.8 or greater and 30 of the 41 variables have uc 
statistics o f 0.9 or better. 
U2 has been recommended over Ul as a statistic to judge the 
accuracy of a model's prediction ability because it is more directly 
related to failure of the model, it does not depend on the predicted 
values themselves, and it is more flexible, easier to understand and 
interpret (Leuthold, 1975). Both Ul and U2 have lower bounds of 0, but 
Ul is bounded on the top by 1 while U2 can take values of greater than 
1. The decomposition statistic, U, is the numerator used in calculating 
both Ul and U2 . Whereas the denominator of Ul depends on both the 
actual and simulated values for the variable, the denominator of U2 
depends only on the actual values. The drawback in the use of U2 is 
that if the actual values of the variable in question are small and do 
not fluctuate greatly over time, then U2 will be large (Leuthold, 1975 ) . 
This can be seen in the U2 estimates for the variables concerning the 
Other region and the soybean margin equation (USSOYGCC) . 
Summary 
In this chapter the estimated structural equations of the model 
were presented and discussed. Also, Iowa was disaggregated from the 
other Cornbelt states and the equations associated with this were 
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presented. The model was validated over the sample period o f 1960 
through 1982. The model was shown to perform well by the use of Thiel 
statistics. 
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CHAPTER V: IMPOSITION OF COMPONENT PRICING 
In the previous chapter, the model was simulated without imposing a 
system of grading based on regional premiums and discounts for the oil 
and protein content of soybeans . This chapter presents the dynamic 
results for the per iod 1960 to 1982 of t he model when the component 
pricing mechanism is imposed on the market. First, an example of the 
effects of standards is discussed given oil and protein standards of 18 
percent and 44 percent, respectively. A range of standards is then 
imposed on the system for both oil and protein to investigate the 
effects that the choice of standards might have on the market . Emphasi s 
is given to the effects on the regional pattern of production. 
Effects of Component Pricing 
The standards applied in this example are 18 percent for soyoil and 
44 percent for protein. This choi ce is arbitrary, although thi s 
combination has been used in previous studies and represents a 
reasonable standard that might be imposed. The effects on only selected 
variables are discussed. These variables include regional planted 
acres, production, price of soybeans, and discounted price of soybeans. 
Also discussed are United States aggregate planted acres, product ion of 
soybeans, soyoil, and soymeal , average farm price of soybeans, soybean 
crush, stocks of soybeans, soyoil, and soymeal, exports of soybeans, 
soyoil , and soymeal, and the disappearance of soyoil and soymeal. 
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Aggregate effects 
The imposition of the standards at levels of 18 percent and 44 
percent for oil and protein, respectively, results in an increase in 
U.S. planted acreage of soybeans over the base case in all but three 
years of the simulation (table 5 .1). These i ncreases , though, were 
usually less than two percent over the base case. The regional results 
are quite different . This indicates that t he gains in the reg ions that 
produce "high quality" soybeans are greater than the losses by regions 
that produce "low quality" soybeans. The increase in soybean production 
causes a lower than baseline value of the U.S . average farm level price 
of soybeans (table 5.2 ) . As the price of soybeans falls, soybean crush 
( table 5.2), soybean stocks ( table 5. 3), and soybean exports (table 5 . 3) 
increase above the levels of the baseline simula ti on. As exports of 
soybeans increase, the U.S . will gain a larger world market share . 
The increases in soybean crush lead to increases in t he production 
of soymeal above the baseline levels (table 5.4) and a soymeal price 
that is lower than the baseline simulation over time (table 5.5) . As in 
the soybean sector, the lower price of soymeal leads to an increase in 
the disappearance of soymeal (table 5 . 4 ), soymeal stocks ( table 5.5 ), 
and exports of soymeal (table 5 . 8) above the levels simulated in the 
baseline . 
The soybean crush increase over time also results i n an increase in 
the production of soyoil (table 5.6). This again reduces the soyoil 
price below the basel i ne levels (table 5.7). The decrease in soyoil 
Table 5.1. United States soybean planted acres and production: 
Baseline vs. simulation with 44% protein standard and 18% oil standard 
Year Baseline Simulated Actual Percent Baseline Simulated Actual Percent 
U.S. U.S. Change Change U.S. U.S. Change Change 
Acreage Acreage Production Production 
------ Mil. Ac. ---- ----- Mil. Bu. ------
1960 24.89 25.65 0.76 3.05 569.85 587.40 17.55 3. 08 
1961 22.84 23.72 0.88 3.85 522.34 543 . 01 20.67 3.96 
1962 23.68 24.69 1.01 4.27 579.54 604. 92 25.38 4.38 
1963 27.02 27.82 0.80 2.96 636.68 657.03 20 . 35 3.20 
1964 28.76 29.37 0.61 2. 12 687.90 703.50 15.60 2.27 
1965 32.31 32.41 0.10 0.31 719.15 722. 72 3.57 0.50 
1966 36.32 36.66 0.34 0 . 94 882.65 894.02 11. 37 1. 29 
1967 37.97 38.38 0.41 1.08 942.93 954.97 12.04 1. 28 ..... 
1968 40.97 41.15 0 . 18 0.44 985 . 68 995.22 9.54 0.97 .:.. CD 
1969 44.90 45.22 0 . 32 0. 71 1171.68 1184.50 12.82 1.09 
1970 45.94 46.27 0.33 0.72 1237.05 1249 .06 12.01 0.97 
1971 37.23 38. 21 0.98 2.63 967.52 995.50 27.98 2.89 
1972 42. 73 43.84 1.11 2.60 1140.41 1173. 99 33.58 2.94 
1973 49.38 50.32 0 .94 1. 90 1333.45 1358.84 25.39 1. 90 
1974 53.78 56.28 2.50 4.65 1462.87 1529.88 67 . 01 4.58 
1975 56.54 58 . 80 2.26 4.00 1307.40 1360 .78 53.38 4.08 
1976 55.86 55 .20 -0.66 -1.18 1574 . 81 1556.23 - 18.58 - 1.18 
1977 49.40 49. 28 -0 . 12 -0.24 1259 . 48 1258 .85 -0.63 -0.05 
1978 58.99 59.01 0.02 0 . 03 1763.15 1761. 11 -2.04 -0.12 
1979 60.34 60.68 0.34 0.56 1737.97 1743.91 5. 94 0.34 
1980 75.86 77. 78 1.92 2.53 2383.20 2442.55 59. 35 2.49 
1981 64 .17 60.82 -3. 35 -5.22 1675 . 45 1588 .23 - 87.22 -5.21 
1982 69.14 71.02 1.88 2. 72 2031.32 2084.66 53.34 2.63 
Table 5.2. U.S. average soybean price and soybean crus hs 
Baseline vs. simulation with 44i protein standard and 18% oil standard 
Year Baseline Simulated Actual Percent I Baseline Simulated Actual Percent 
Soybean Soybean Change Change I Soybean Soybean Change Change 
Price Price I Crush Crush 
I 
---- $/Bushel -------- 1------- Mi l. Bu. -------
I 
1960 1.60 1. 54 -0 .06 -3.75 I 418.67 425.22 6 . 55 1.56 
1961 1.88 1. 80 -0.08 -4.26 I 407.01 417.61 10.60 2. 60 
1962 2.45 2. 33 -0.12 -4 . 90 I 410.09 424.63 14.54 3.55 
1963 2 . 38 2. 28 - 0.10 -4.20 I 443 . 63 458 . 69 15 . 06 3.39 
1964 2.62 2.53 - 0 .09 -3.44 I 439 . 82 453.79 13 . 97 3.18 
1965 2.83 2.79 -0 .04 -1. 41 I 462.38 471.77 9 . 39 2. 03 
1966 2.63 2.57 - 0.06 -2 . 28 I 516 . 34 526.39 10 . 05 l. 95 
1967 2. 84 2. 77 -0.07 -2.46 I 550.31 560.37 10.06 l. 83 ...... 
1968 2.75 2. 70 -0 .05 -1.82 I 577.44 586.57 9 .13 1.58 
J>. 
'° 1969 2.49 2.42 -0.07 -2.81 I 617. 92 627.53 9 . 61 1. 56 
1970 1.67 1.60 -0 .07 -4 .19 777. 91 787.32 9.41 l. 21 
1971 3.40 3.25 - 0.15 -4 . 41 723 . 31 738. 49 15.18 2.10 
1972 3.23 3.04 -0.19 -5.88 711.19 731.18 19.99 2 . 81 
1973 3.92 3. 73 -0.19 -4.85 749 . 54 768 . 68 19.14 2. 55 
1974 6.33 5.84 -0 .49 -7.74 790 . 52 824.19 33.67 4 . 26 
1975 6.12 5.59 -0.53 -8.66 728 .19 763.69 35 . 50 4.88 
1976 4.83 4.75 - 0 .08 - 1.66 861.66 873 .16 11.50 1. 33 
1977 6.96 6 . 87 -0 . 09 - 1.29 786 . 04 795 .07 9.03 1.15 
1978 5.44 5.42 -0 .02 -0.37 920 .12 926.56 6.44 0.70 
1979 8.26 8.20 -0 . 06 -0 . 73 940.08 94 7. 02 6 . 94 o. 74 
1980 4.89 4.26 -0.63 - 12.88 1160.17 1185. 27 25 .10 2 .16 
1981 9 . 02 9 . 82 0.80 8.87 989.29 967.56 - 21. 73 -2.20 
1982 5.06 4.56 - 0.50 -9 .88 1031.06 1044.12 13.06 1. 27 
Table 5. 3. U.S. soybean stocks and exports: 
Baseline vs. simulation with 44% protein standard and 18% oil standard 
Year Baseline Simulated Actual Percent I Baseline Si mula t ed Actual Percent 
Soybean Soybean Change Change I Soybean Soybean Change Change 
Stocks Stocks I Exports Exports 
I 
------ $/Bushel ----~-- ------~ Mi l. Bu . ---·---
1960 76.33 84.95 8.62 11.29 112. 76 115.13 2.37 2.10 
1961 56 .1 4 71.6 7 15.53 27.65 111 . 41 114 . 58 3.17 2 . 85 
1962 9 . 11 31. 35 22.24 244.28 111 . 39 115 . 50 4 .11 3.69 
1963 18.32 42 . 15 23.83 130 . 06 189.33 193.04 3.71 1.96 
1964 -0.55 21.88 22.43 -4049.46 191.86 194 .89 3.03 1.58 
1965 - 5.89 9.37 15.26 -259 .16 240.81 242.16 1.35 0.56 
1966 31.32 45.91 14.59 46.59 277. 50 279.49 1. 99 0.72 ,__ 
1967 48 . 28 62.77 14.49 30.02 288.76 290.84 2.08 o. 72 (Ji 0 
1968 0 . 29 13. 42 13 . 13 4495.89 295.02 296.80 1. 78 0 . 60 
1969 - 7.34 6.78 14.12 -192.37 328 .69 330.91 2. 22 0 . 68 
1970 115.43 129.89 14 . 46 12.53 396.07 398.32 2.25 0.57 
1971 66.84 89.72 22 .88 34.23 413.29 417.69 4.40 1.06 
1972 37.04 67 . 83 30.79 83. 13 404 . 12 409.79 5 . 67 1. 40 
1973 90 .01 121.95 31. 94 35 . 48 450 . 64 455.74 5.10 1.13 
1974 130.80 185.23 54.43 41.61 555.66 566.51 10.85 1. 95 
1975 201.59 263.46 61.87 30 . 69 431.12 441. 57 10.45 2. 42 
1976 277 . 58 307 . 99 30.41 10.96 567.05 568 . 44 1. 39 0.25 
1977 166 . 71 135. 75 - 30.96 -18 . 57 557 . 91 559 . 61 l. 70 0 . 30 
1978 172.12 182.20 10 . 08 5 . 86 705 . 62 706.09 0.47 0.07 
1979 105.02 113 . 20 8 .18 ' 7.79 766.20 767.09 0.89 0.12 
1980 385. 73 420.54 34.81 9.02 864.61 872. 24 7. 63 0.88 
1981 264.07 242.42 -21.65 -8 . 20 708 . 82 699.79 - 9 . 03 - 1.27 
1982 272. 73 285 .56 12.83 4.70 902. 40 908 .19 5 . 79 0.64 
Table 5.4. U.S. soymeal prod4ction and disappearance: 
Baseline vs. simulation with 44% protein standard and 18% oil standard 
Year Baseline Simulated Actual Percent Baseline Simulated Actual Percent 
Soymeal Soymeal Change Change Soymeal Soymeal Change Change 
Production Production Disappearance Disappearance 
------ 1000 ST - - ----- ------- 1000 ST --------
1960 9726.00 9878.00 152.00 1.56 9041.10 9157.30 116.20 l. 29 
1961 9472.70 9719.10 246.40 2.60 8904.90 9091 . 60 186.70 2 .10 
1962 9831.90 10179.30 347.40 3.53 9124.80 9393.30 268.50 2.94 
1963 10439.90 10793.50 353.60 3.39 9198.50 9471. 70 273.20 2.97 
1964 10682.70 11022.10 339.40 3.18 9184.00 9447.70 263. 70 2.87 
1965 10892.20 11110 . 70 218.50 2. 01 9102.10 9272.70 170.60 1.87 
1966 12390.30 12628 . 60 238.30 1.92 10085.20 10268 . 10 182 . 90 l. 81 
1967 13262.30 13502.20 239.90 1.81 10694.60 10877.00 182.40 1.71 ....... 
1968 13682. 80 13897.10 214. 30 l. 57 11092.70 11248 . 20 155.50 l. 40 
U1 ....... 
1969 14876.70 15106.40 229.70 1.54 11929. 00 12097.50 168 . 50 1. 41 
1970 18581. 30 18804.60 223.30 1. 20 14689.50 14860.20 170.70 1.16 
1971 17160.70 17519.60 358.90 2.09 13174.70 13442.60 267.90 2.03 
1972 16804. 70 17276.40 471. 70 2.81 13111.00 13448. 80 337.80 2.58 
1973 17351. 90 17793.80 441. 90 2.55 12668.90 13015.80 346.90 2. 74 
1974 18949.20 19741.70 792. 50 4 .18 14001.70 14667 . 60 665.90 4. 76 
1975 17341.60 18185.70 844.10 4.87 13605.80 14319.90 714.10 5.25 
1976 20674.80 20953.00 278.20 1. 35 15939.20 16167.10 227.90 1. 43 
1977 18390.80 18601. 20 210.40 1.14 14147.30 14309.00 161.70 l.14 
1978 22215 . 20 22366.60 151.40 0.68 16488.20 16607.10 118 . 90 0. 72 
1979 22492.40 22659.50 167.10 o. 74 16411.20 16541.50 130.30 0.79 
1980 27988.30 28586 . 20 597.90 2.14 20246 .10 20716 .10 470.00 2.32 
1981 23 546.70 23013. 20 -533. 50 - 2. 27 17295.10 16897.60 - 397.50 - 2.30 
1982 24662.00 24966.50 304.50 1. 23 1801 5. 50 18229.10 213.60 l. 19 
Table 5.5. U.S. soymeal price and stocks: 
Baseline vs. simulation with 44% protein standard and 18% oil standard 
Year Baseline Simulated Actual Percent Baseline Simulated Actual Percent 
Soymeal Soymeal Change Change Soymeal Soymeal Change Change 
Price Price Stocks Stocks 
----- $/ST -------- - ----- 1000 ST -------
1960 44.98 43.32 -1.66 -3.69 78.52 79.23 0. 71 0.90 
1961 54.97 52.27 -2.70 -4 .91 87 .11 88.78 1.67 1.92 
1962 57. 74 53.90 -3.84 -6.65 94.05 96.56 2.51 2.67 
1963 75.01 70.85 -4 .16 -5.55 104.80 107.51 2.71 2.59 
1964 64.92 61.01 -3.91 -6.02 116.57 119.17 2.60 2.23 
1965 82.66 80.00 -2.66 -3.22 125.81 127.89 2.08 1.65 
1966 77 .12 74.13 -2.99 -3.88 136.46 138. 22 1. 76 1. 29 ...... 
1967 79.60 76.44 -3.16 -3.97 143.89 145.48 1.59 1.11 <.n 
N 
1968 76.92 74 . 19 -2. 73 -3.55 14 7. 90 149.42 1.52 1. 03 
1969 77 .62 74.63 -2 .99 -3.85 152 .19 153.63 1. 44 0.95 
1970 49.68 46.81 - 2.87 -5.78 160.49 161. 72 1. 23 o. 77 
1971 81. 61 76.40 -5.21 -6.38 166. 29 167.69 1. 40 0.84 
1972 106.63 99 . 61 -7 .02 -6.58 164.90 166.81 1. 91 1.16 
1973 208.91 200.17 -8.74 - 4 .18 164.82 166.53 1. 71 1.04 
1974 139. 79 121. 88 -17.91 -1 2 .81 490. 13 492. 45 1. 72 0.35 
1975 97.91 77.95 - 19.96 -20.39 357.53 359.45 1.92 0.54 
1976 116.63 109.99 -6.64 -5.69 281. 51 282.98 1. 47 0.52 
1977 201. 36 195.94 - 5.42 - 2. 69 232.32 233.54 l. 22 0.53 
1978 132.45 128.58 -3.87 -2. 92 214.03 214.93 0.90 0.42 
1979 211. 4 7 206.35 - 5.12 - 2.42 202.20 202.94 0. 74 0.37 
1980 142.86 123.49 - 19.37 -13. 56 201. 38 202.50 1.12 0.56 
1981 247 . 70 269.03 21. 33 8 . 61 194.81 194.57 -0 . 24 - 0.12 
1982 175.14 164.35 - 10.79 - 6 .1 6 195.22 195.61 0.39 0.20 
Table 5.6. U. S. soyoil production and disappearance: 
Baseline vs. simulati on with 44% protein standard and lBi oil standard 
Year Baseline Simulated Actual Percent Baseline Simulated Actual Percent 
Soyoil Soyoil Change Change Soyoil Soyoil Change Change 
Pr oduction Production Disappearance Di s appearance 
------ Mi 1. Pounds ---- -------- Mil. Pounds -----·--
1960 4607 . 00 4679 . 00 72.00 1.56 3370.95 3398.85 27.90 0.83 
1961 4431.10 4546.40 115. 30 2. 60 3283.90 3346 . 84 62 . 94 1. 92 
1962 4562.40 4723 .60 161. 20 3.53 3442 . 78 3555.57 112 . 79 3.28 
1963 4 779. 90 4943.80 163.90 3.43 3584.76 3731 . 90 147.14 4.10 
1964 4854.90 5009.20 154.30 3.18 4039 . 38 4193 . 10 153.72 3.81 
1965 4969.50 5075.10 105.60 2 . 12 4035 .16 4155 . 84 120.68 2.99 
1966 5577.00 5690.30 113. 30 2.03 4504.99 4594 . 83 89.84 1. 99 
1967 5979.90 6093.50 113. 60 1.90 4623.12 4690.62 67.50 1. 46 ,_ 
1968 6046.40 6145.60 99.20 1.64 5151.48 5218 . 29 66.81 l. 30 
LTI 
w 
1969 6660.90 6769.00 108 . 10 1.62 5812.66 5896.23 83.57 l. 44 
1970 8344.80 8451.70 106.90 1. 28 6693.34 6777 . 01 83.67 1. 25 
1971 7866 . 80 8033.50 166 .70 2.12 6213.14 6310 . 11 96.97 1. 56 
1972 7788 .10 8008.30 220.20 2.83 6433.08 6560 .11 127.03 1. 97 
1973 7784 . 50 7985.30 200. 80 2.58 6625.81 6773 . 21 147.40 2.22 
1974 8669.70 9034.10 364.40 4. 20 7038.41 7240 .81 202. 40 2.88 
1975 7661. 00 8039.10 378.10 4.94 6566.94 6782.41 215 . 47 3.28 
1976 9585.00 9709.70 124.70 1. 30 7811.61 7978.89 167 . 28 2.14 
1977 8531.10 8630.50 99.40 1.17 7536.18 7662.03 125.85 1.6 7 
1978 10207 . 60 10285 . 80 78.20 0 . 77 8306.04 8370 .14 64 .10 0.77 
1979 10461. 90 10537. BO 75.90 o. 73 8516.62 8544 .30 27.68 0.33 
1980 12493.40 12769 . 30 275.90 2.21 8824 .00 8924 .83 100.83 1.14 
1981 10941. 60 10712 . 50 - 229 . 10 -2 . 09 8931. 38 8928. 73 -2.65 - 0.03 
1982 10994.40 11134 . 10 139 . 70 1. 27 9501 .94 9578.53 76 . 59 0.81 
Table 5.7 . U. S. soyoil price and stock.a: 
Baseline vs. simulation with 44% pro te in standard and 181 oil standard 
Year Baseline Simulated Actual Percent Baseline Simulated Actual Percent 
Soyoil Soyoil Change Change Soyoil Soy oil Change Change 
Price Price Stock.a Stocks 
------ Cts . / Pound ---- ---- -------- 1111. Pounds ___ , _____ 
1960 8.03 7.87 -0 . 16 - 1. 99 424.94 451. 64 26 .70 6.28 
1961 10.31 9.98 -0 .33 -3.20 739. 97 789.58 49.61 6.70 
1962 9.78 9 . 27 -0.51 -5.21 569.50 625.33 55.83 9.80 
1963 9.49 9.00 -0.49 -5 . 16 642.55 675.95 33 . 40 5 . 20 
1964 7.83 7.44 -0 . 39 -4.98 516 . 83 520 . 66 3.83 0 . 74 
1965 11 .65 11 . 52 -0 . 13 -1.12 278.61 256.23 -22 .38 -8.03 
1966 12.96 12. 89 -0 . 07 -0 .54 374 . 98 365 .4 7 -9 . 51 -2 . 54 
1967 12.09 11. 92 -0. 17 -1.4 1 606 . 02 62 7. 02 21.00 3.47 
._. 
lJ1 
1968 7. 57 7.30 -0.27 -3 . 57 588.46 621. 80 33 . 34 5.67 .l>-
1969 7.92 7.50 -0 .42 -5.30 523.63 553 . 03 29 .40 5 . 61 
1970 11.03 10.46 -0.57 -5 . 17 628.09 645 . 83 17.74 2.82 
1971 14.53 13. 75 - 0 . 78 -5 . 37 576.28 612. 74 36 . 46 6 . 33 
1972 11. 71 10 . 77 -0 . 94 -8.03 501. 98 569.69 67 . 71 13 . 49 
1973 17.56 16 .47 - 1.09 -6 . 21 561.64 621.07 59.43 10.58 
1974 33.88 31. 42 -2.46 -7 . 26 797 . 02 897 . 48 100.46 12. 60 
1975 28.74 25.20 - 3. 54 - 12.32 753 . 45 874.4 7 121.02 16.06 
1976 14 . 73 12.49 -2 . 24 -15.21 1299.48 1308. 68 9. 20 0 . 71 
1977 21.92 20 . 50 - 1. 42 -6 . 48 694.21 633.63 - 60 . 58 - 8.73 
1978 25.04 25.11 0 . 07 0 . 28 618 . 37 571.75 -46 . 62 - 7. 54 
1979 38 . 24 38.78 0.54 1. 41 401. 90 411 . 83 9.93 2.47 
1980 24.28 22 . 42 - 1.86 -7 . 66 1365 . 26 1489.55 124 . 29 9 . 10 
1981 27 . 94 28 . 94 1.00 3 . 58 1895 . 10 1841.91 -53 .19 - 2. 81 
1982 16.00 14.59 - 1. 41 -8 . 81 1161.12 11 25.77 -35 . 35 -3 . 04 
Table 5.8. U.S. soymeal and soyoil exports: 
Baseline vs. simulation with 44% protein standard and 18% oil standard 
Year Baseline Simulated Actual Percent Baseline Simulated Actual Percent 
Soymeal Soymeal Change Change Soyoil Soyoil Change Change 
Export Export Exports Exports 
- ·------- 1000 ST ------·- -------- Mil. Pounds -----·--
1960 822.44 859.01 36.57 4.45 521.04 538 . 45 17.41 3.34 
1961 733. 4 7 795.53 62.06 8.46 393.06 422.55 29.49 7.50 
1962 888.24 971. 34 83 . 10 9.36 599.52 641.6 7 42.15 7 .03 
1963 1439.18 1524.84 85.66 5.95 335.89 375.04 39.15 11.66 
1964 1720.09 1801 .08 80.99 4.71 507.06 537.29 30.23 5.96 
1965 2031.49 2084 . 04 52.55 2.59 448.55 459.67 11.12 2.48 
1966 2567.37 2626.54 59 .17 2.30 407.12 417 . 71 10.59 2.60 
1967 2848.07 2908.86 60.79 2.13 339.30 354.95 15.65 4. 61 ..... 
1968 2880.88 2942.71 61.83 2.15 77 .69 97. 74 20.05 25 .81 l.n l.n 
1969 3247 .76 3311.94 64 .18 1. 98 167.05 195.56 28.51 17.07 
1970 4204.49 4259.81 55.32 l. 32 774.25 809.21 34.96 4.52 
1971 4312 . 70 4406 . 37 93.67 2.17 907.37 958.37 51.00 5.62 
1972 4024.95 4162.08 137.13 3.41 653.56 715 . 54 61. 98 9.48 
1973 50ll. 71 5110 . 35 98.64 l. 97 755 . 41 817.05 61.64 8 .16 
1974 5603. 10 5733.11 130.01 2.32 1124.87 1245.78 120.91 10 .75 
1975 4584.05 4717.76 133.71 2. 92 1047.72 1189 . 72 142 . 00 13 .55 
1976 5375.57 5429.28 53. 71 1.00 970.35 1039.58 69.23 7 . 13 
1977 4757.30 4808.73 51. 43 1.08 1265.07 1308 . 40 43.33 3.43 
1978 6173 . 30 6207.92 34 .62 0.56 1489.49 1489.63 0 . 14 0.01 
1979 6497.44 6535.81 38.37 0.59 1831.72 1823.34 - 8.38 - 0.46 
1980 8145.80 8275.53 129. 73 1. 59 2193.46 2254.22 60. 76 2. 77 
1981 6647.79 6512.7 1 - 135.08 -2 . 03 933 .4 3 884.46 -48.97 - 5. 25 
1982 7035.47 71 26.60 91.13 1. 30 1561. 1 1606 .37 45.27 2.90 
156 
increases soyoil disappearance (table 5.6), soyoil stocks (table 5.7), 
and soyoil exports (tabl e 5.8). 
Regional effects 
The regional baseline and simulated values for selected regional 
variables are presented in tables 5.9 through 5.16. Tables 5.9 through 
5.11 present the regional planted acreage variables. Tables 5.12 and 
5.13 present the oil, meal, and net discount associated with the 
standards imposed. Tables 5.14 through 5.16 present the regional 
soybean discounted prices. 
In the Cornbelt, where the levels of both oil and protein have 
consistently been above the levels of the standards assumed, there are 
increases in planted acres of soybeans over time when compared with the 
base case in all but two years (table 5.9). But these increases are 
only about two percent above the baseline level of acreage. This 
results from two factors. First, the Cornbelt receives a net premium 
(table 5.12) for the soybeans grown which is larger in size than the 
decrease in soybean price due to the increase in aggregate production 
(table 5.14). Therefore, the price farmers react to has increased, thus 
increasing acres planted in the Cornbelt. Second, because of the 
relatively low price elasticity of supply in the Cornbelt, however, the 
reaction of Co rnbelt growers to the higher price is small compared wi th 
the reaction of growers in regions with higher price elasticities. 
In the Lakes region, the oil and protein content of the soybeans 
grown have fluctuated around the standards imposed in this example. As 
Table 5.9. Corn belt and Lakes planted acres of soybeans: 
Baseline vs. simulati on with 44% protein standard and 18% oil standard 
Year Baseline Simulated Actual Percent I Baseline Simulated Actual Percent 
Corn belt Corn belt Change Change I Lakes Lakes Change Change 
Acreage Acreage I Acreage Acreage 
I 
------ Hil . Ac. -------- 1------- Hil. Ac . -------
I 
1960 14.38 14 . 80 0.42 2.92 I 3 . 03 3.11 0.08 2.64 
1961 13.55 14.07 0 .52 3.84 2.39 2.44 0 . 05 2.09 
1962 14.01 14.65 0.64 4.57 2.28 2.30 0 . 02 0.88 
1963 15.43 16 .00 0.57 3.69 2.40 2.36 -0 .04 - 1.67 
1964 16.43 16.99 0 .56 3. 41 2.69 2 .54 -0.15 -5.58 
1965 18.00 18.37 0 .37 2.06 3 . 24 2 .95 -0.29 -8 .95 
1966 19.63 20.19 0.56 2.85 3.84 3.47 - 0.37 -9.64 
1967 20.34 21.07 0.73 3.59 3. 77 3.38 -0.39 -10.34 -ln 
1968 21.03 21.68 0.65 3. 09 3.95 3.39 - 0.56 -14. 18 -.J 
1969 22.93 23.59 0.66 2.88 4.09 3.58 -0.51 -12.47 
1970 23 .11 23 . 73 0.62 2.68 4.07 3.64 - 0.43 -10.57 
1971 19.43 20.29 0.86 4.43 3.03 2.72 -0.31 -10.23 
1972 21.05 21. 90 0.85 4.04 3.95 3.62 -0.33 -8.35 
1973 24.05 24 . 83 0. 78 3.24 4.76 4.33 - 0.43 -9 .03 
1974 27.65 29 .19 l.54 5.57 5.14 4.78 -0.36 - 7.00 
1975 28 .43 29.65 l. 22 4.29 5.75 5.38 -0 . 37 -6.43 
1976 26.54 26.42 -0.12 -0 . 45 4.99 4.31 -0.68 -13. 63 
1977 23.93 24.06 0 . 13 0.54 3.86 3.42 -0 . 44 -11. 40 
1978 27.62 27.82 0 . 20 0. 72 5.06 4.61 -0.45 - 8.89 
1979 28 .18 28 . 58 0 . 40 l. 42 5.41 4.82 - 0.59 - 10.91 
1980 33.71 34 . 65 0 . 94 2.79 7. 15 6 . 67 - 0.48 -6.7 1 
1981 30 .07 29.22 - 0 . 85 -2. 83 5.01 4.02 - 0 .99 -19 .76 
1982 31.67 32 . 68 1.01 3.19 5.69 5. 1 7 -0 . 52 -9.14 
Table 5.10. Plains and Delta planted acres of soybeans: 
Baseline vs. simulation with 44% protein standard and 18% oil standard 
Year Baseline Simulated Actual Percent I Baseline Silnulated Actual Percent 
Plains Plains Change Change I Delta Delta Change Change 
Acreage Acreage I Acreage Acreage 
I 
----- - Mil. Ac. ------- 1----- 1111. Ac. -------
I 
1960 1.16 1. 22 0.06 5.17 3.50 3.58 0.08 2.29 
1961 0.99 1.06 0.07 7.07 3.47 3.58 0.11 3.17 
1962 1.06 1. 14 0.08 7.55 3.76 3.88 0.12 3 .19 
1963 1. 26 1.30 0.04 3 .17 4.19 4.32 0.13 3.10 
1964 1. 40 l. 42 0.02 1. 43 4.60 4.72 0.12 2. 61 
1965 1.67 l.66 -0 . 01 - 0.60 5.13 5.20 0 . 07 1. 36 
1966 1. 93 l. 91 -0 .02 - 1.04 5.87 5.97 0 . 10 1. 70 
1967 2.02 1. 79 - 0 . 23 -1l.39 6.41 6.58 0 .17 2. 65 ..... (J1 
1968 2 . 16 l. 94 -0 .22 -10.19 7.41 7.57 0 .16 2.16 a> 
1969 2.50 2 . 29 -0.21 -8 .40 7.75 7.91 0.16 2.06 
1970 2.53 2.35 -0 . 18 -7.11 8.06 8.18 0 .1 2 1. 49 
1971 1.84 1. 79 -0.05 -2.72 7.14 7.32 0.18 2.52 
1972 2.25 2. 22 -0.03 -1. 33 8.50 8.67 0 .17 2.00 
1973 2.86 2.83 - 0.03 -l.05 9.16 9.32 0 .16 l. 75 
1974 3.15 3.21 0 . 06 1.90 9 . 59 9.93 0.34 3.55 
1975 2.54 2.59 0.05 1. 97 9 . 86 10. 23 0.37 3.75 
1976 2.36 2.25 -0 .11 -4.66 10.36 10.38 0.02 0.19 
1977 2.04 1. 98 -0.06 -2.94 9.80 9.84 0 .04 0 .4 1 
1978 3. 00 2.98 -0 . 02 -0 .67 11.40 11.50 0.10 0.88 
1979 3.38 3.36 - 0.02 -0.59 11.11 11.29 0.18 1.62 
1980 5.21 5.35 0.14 2.69 13.16 13.60 0.44 3.34 
1981 4.39 4.01 - 0 . 38 -8.66 11. 30 10.94 -0.36 -3.19 
1982 4.87 5.10 0.23 4.72 11. 93 12.26 0.33 2. 77 
Table 5.11. South and Atlantic planted acres of soybeans : 
Baseline vs. simulation with 44% protein standard and 18% oil standard 
Year Baseline Simulated Actual Percent Baseline Simulated Actual Percent 
South South Change Change Atlantic Atlantic Change Change 
Acreage Acreage Acreage Acreage 
----·- Mil. Ac. ------ ---·--·- HU . Ac. ------
1960 1.11 1.17 0.06 5 . 41 1.67 1. 73 0 . 06 3 . 59 
1961 0.97 1.03 0 . 06 6 . 19 1.60 1.66 0 . 06 3. 75 
1962 0.99 1.07 0.08 8.08 1. 71 1. 77 0.06 3.51 
1963 1. 24 1. 30 0.06 4.84 2.01 2.04 0.03 1.49 
1964 1. 43 1. 47 0 . 04 2. 80 2.27 2. 29 0.02 0 . 88 
1965 1. 75 1.77 0.02 1. 14 2.56 2. 51 -0.05 - 1. 95 
1966 2. 21 2.29 0.08 3.62 2.76 2.75 -0.01 -0. 36 
1967 2. 53 2.66 0 .13 5.14 2.80 2. 61 0.01 0.36 ...... Ln 
1968 3.10 3. 24 0. 14 4.52 3.18 3 .19 0.01 0.31 '° 
1969 3.86 4.04 0 .18 4.66 3. 44 3.46 0 . 02 0.58 
1970 4.20 4. 36 0.16 3.81 3. 50 3.54 0.04 1.14 
1971 3.03 3.25 0.22 7. 26 2. 68 2.75 0.07 2. 61 
1972 3.84 4. 15 0.31 8 . 07 3.05 3.14 0.09 2 . 95 
1973 4 . 82 5. 18 0 . 36 7.47 3. 63 3. 72 0.09 2. 48 
1974 5.43 6 . 13 0 .70 12.89 3. 72 3.91 0 . 19 5 .11 
1975 6.63 7. 41 0.78 11. 76 4.22 4.39 0 . 17 4.03 
1976 7.14 7. 44 0.30 4.20 4. 29 4.21 -0 . 08 -1.86 
1977 6.04 6 . 26 0.22 3.64 3.55 3 . 54 -0 . 01 - 0.28 
1978 7.54 7.72 0 . 18 2.39 3.97 3. 97 0 . 00 0.00 
1979 8 .12 8.46 0.34 4 .19 3.94 3.97 0 . 03 0 . 76 
1980 11.25 12.00 0 . 75 6.67 5 . 10 5.19 0 . 09 1. 76 
1981 8.61 8.32 -0 .49 - 5.56 4. 39 4.10 - 0.29 -6.61 
1982 10.14 10 . 82 0.68 6. 71 4.57 4.68 0 . 11 2.41 
Table 5 . 12. Protein, oil, and net discounts for the 
Cornbelt, Lakes, and Plains regions 
Year Cornbelt Corn belt Cornbelt Lakes Lakes Lakes Plains Pla i ns Plains 
Protein 011 Net I Protein 011 Net Protein 011 Net 
Discount Discount Discount I Discount Discount Discount Discount Discount Discount 
I 
-------- $/Bushel ------- 1------- $/Bushel -------- -------- $/Bushel ------
I 
1960 0.08 0.05 0 .13 I 0 . 06 -0.01 0.05 0.04 0.07 0.11 
1961 0.09 0.06 0.15 I 0.06 0.02 0.08 0.06 0.08 0.14 
1962 0.08 0 . 04 0 .12 I 0.06 -0.01 0 . 05 0.04 0 . 00 0 . 04 
1963 0. 10 0.02 0 .12 I 0 . 05 -0.07 -0.02 0 . 02 0.05 0.07 
1964 0.03 0 . 01 0.04 I - 0.08 0.01 -0.07 -0.04 0.05 0 . 01 
1965 0.06 0.06 0 .12 I 0 . 02 -0.07 -0.05 0 . 02 0 . 02 0.04 
1966 0.08 0.06 0.14 I 0 . 02 -0 . 05 - 0.03 -0 .10 - 0.17 -0.27 
1967 0.06 0 . 02 0.08 I - 0.09 - 0 . 07 - 0.16 0 . 00 0.04 0.04 ....... "' 1968 0.05 0.02 0.07 I 0.03 - 0.03 0 . 00 0.01 0 . 04 0.05 0 
1969 0 . 04 0.04 0.08 I 0.04 0 . 00 0.04 0.02 0.03 0.05 
1970 0.08 0.09 0.17 I 0.03 0.01 0.04 0.05 0.08 0.13 
1971 0.09 0.09 0 .18 I 0.06 0.01 0 .13 0.09 0.11 0.20 
1972 0 . 11 0.07 0.18 I 0.05 0 . 04 0.09 0 . 09 0.09 0 . 18 
1973 0.36 0.12 0.48 I 0 . 12 0.07 0.19 0 . 17 0 . 13 0.30 
1974 0.13 0.31 0.44 I 0 . 13 0.26 0 .39 0.16 0.36 0.52 
1975 0.05 - 0.09 -0.04 I 0 . 00 -0.12 -0.12 0.05 0.01 0.06 
1976 0.12 0.05 0 .17 I -0 . 02. 0.05 0.03 0.05 0.07 0 . 12 
1977 0 . 11 0.05 0 .16 I 0 .15 -0. 05 0 . 10 0. 21 0 . 05 0 . 26 
1978 0.03 0. 11 0 .14 I - 0 . 12 - 0 . 12 -0.24 -0.03 0 . 06 0 . 03 
1979 0 . 30 0 .10 0.40 I 0.15 0.12 0 . 27 0.28 0.11 0.39 
1980 0 . 08 -0. 03 0 . 05 I 0 . 01 -0.22 -0.21 0.09 -0.09 0.00 
1981 0 . 41 0.12 0.53 I 0.27 -0 .20 0 . 01 0.50 0 .10 0.60 
1982 0.17 - 0 . 11 0 .06 I 0 . 29 -0. 15 0 . 14 0 . 22 -0.13 0.09 
Table 5.13. Protein, oil, and net discounts for the 
Delta, South, and Atlanti c regions 
Year Delta Delta Delta South South South I Atlantic Atlantic Atlantic 
Protein Oil Net Protein Oil Net I Protein Oil Net 
Discount Discount Discount !Discount Discount Discount:. I Discount Discount Discount 
I I 
--- ----- $/Bushel ------ 1------ $/Bushel ------·- ------- $/Bushel --·---
I 
1960 0.05 0 . 06 0 .16 I 0.07 0.04 0.11 0.07 0 . 03 0.10 
1961 0.05 0.08 0.10 I 0 .10 0.03 0.13 0 . 07 0.04 0 .11 
1962 0.04 0 .11 0.09 I 0.04 0 . 03 0.07 0.07 0.01 0 . 08 
1963 0.07 0.05 0 .12 0.03 0.04 0.07 0.07 0.01 0.08 
1964 0.00 0.05 0 . 05 0 .07 - 0 . 01 0.06 0.01 -0.02 -0.01 
1965 0.04 0.05 0.09 0.11 0 .03 0.14 0.08 0.01 0.09 
1966 0.09 0.08 0 .17 0.09 0.03 0.12 0.06 0.03 0.09 
1967 0.02 0.05 0.07 0 . 04 0.04 0 . 08 0.09 -0.02 0.07 
...... 
"' 1968 0.05 0 . 03 0.08 0.10 -0 .01 0.09 0.08 -0 . 01 0.07 ...... 
1969 0.00 0.07 0.07 0 . 05 0 . 03 0.08 0.06 0.03 0.09 
1970 0.04 0.09 0.13 0.09 0 .06 0.15 0.07 0.06 0.13 
1971 0 .11 0.06 0.17 0 .10 0.13 0. 23 0.14 0.07 0.21 
1972 0 .14 0.06 0.20 0 .15 0.07 0.22 0.16 0.04 0.20 
1973 0.28 0.13 0.41 0.36 0.12 0.48 0.39 0.02 0 . 41 
1974 0.19 0.47 0 . 66 0.17 0.41 0.58 0.29 0 . 25 0 .54 
1975 0.10 0.02 0 .12 0.11 0 . 05 0.16 0 . 15 - 0.08 0.07 
1976 0.12 - 0.01 0.11 0.08 0.00 0 . 08 0.18 -0 .03 0.15 
1977 0.24 -0.05 0 .19 0.06 - 0 .01 0.05 0 .19 -0.04 0.15 
1978 0 . 07 0.08 0 .15 0 . 08 0 .1 0 0 .18 0.15 -0 .08 0.07 
1979 0.43 0 . 12 0.55 0.36 0.02 0.38 0.31 -0.05 0 . 26 
1980 0.08 - 0 . 12 - 0.04 0.06 - 0.04 0.02 0.18 - 0.15 0.03 
1981 0.63 - 0.12 0.51 0.72 -0.18 0.54 0 . 60 - 0.21 0.39 
1982 0.29 - 0 . 10 0 .19 0.25 - 0 .10 0 .15 0 . 16 - 0.18 - 0 .02 
Table 5.14. Cambel t and Lakes discounted price for soybeans: 
Baseline vs. simulation with 44% protein standard and 18% oil standard 
Year Baseline Simulated Actual Percent Baseline Simulated Actual Percent 
Corn belt Corn belt Change Change Lakes Lakes Change Change 
New Price New price New Price New price 
------ Mil. Ac . --------- ----·--- $/Bushel --------
1960 1.62 1.69 0 . lJ7 4.32 1. 64 1. 64 0 . 00 0 . 00 
1961 1. 90 1. 97 0.07 3.68 1. 91 1. 90 -0.01 -0 . 52 
1962 2.46 2.46 0.00 0.00 2 .44 2.38 -0.06 -2 .46 
1963 2.40 2.42 0 . 02 0.83 2. 38 2 . 26 -0.12 -5.04 
1964 2 . 63 2. 59 - 0 .04 -1. 52 2.61 2. 46 -0 . 15 -5 .75 
1965 2.85 2.93 0.08 2.81 2.81 2.72 - 0.09 -3 . 20 
1966 2.64 2. 73 0 . 09 3.41 2.62 2 . 53 -0.09 -3 . 44 
1967 2.85 2.86 0.01 0 . 35 2.81 2.60 -0.21 -7. 47 ...... 
"' 1968 2.76 2. 79 0.03 1.09 2. 73 2.69 -0 . 04 -1. 47 N 
1969 2.50 2.52 0.02 0.80 2.48 2.45 -0 . 03 -1. 21 
1970 1.69 1. 79 0 .10 5. 92 1. 71 1. 6 7 -0 .04 -2.34 
1971 3.41 3.44 0.03 0.88 3. 35 3.34 -0 . 01 -0 . 30 
1972 3.24 3. 24 0.00 0.00 3.19 3.10 -0 . 09 -2 .82 
1973 3.93 4 . 21 0 . 28 7.1 2 3.84 3.85 0.01 0.26 
1974 6.32 6 .28 -0.04 -0 .63 6 .14 6.06 -0.08 -1. 30 
1975 6 .1 1 5.54 -0 . 57 -9 . 33 5.94 5.31 -0.63 -10 .61 
1976 4. 54 4.65 0.11 2.4 2 4. 71 4.68 -0.03 -0 .64 
1977 7.59 7.65 0 . 06 0. 79 7.84 7. 85 0 . 01 0 .13 
1978 5.32 5.43 0. 11 2.07 5.30 5. 03 -0.27 -5.09 
1979 8.24 8.58 0 . 34 4 . 13 7. 97 8 .18 0.21 2.63 
1980 4.89 4 . 30 -0.59 -12 . 07 4.51 3. 70 -0.81 -17.96 
1981 9 . 00 10.33 1. 33 14.78 8.70 9.53 0.83 9.54 
1982 5 . 06 4.62 - 0.44 - 8.70 4. 93 4.60 - 0.33 - 6 . 69 
Table 5.15. Plains and Delta discounted price for soybeans : 
Baseline vs. simulation with 44% protein standard and 18% oil standard 
Year Baseline Simulated Actual Percent !Baseline Siinulated Actual Percent 
Plains Plains Change Change I Delta Delta Change Change 
New Price New pri ce !New Pri ce New price 
-·---·---- $/Bushe l ------- - ·------ $/Bushel ------
1960 1. 51 1. 55 0 .04 2.65 1. 59 1. 64 0 .05 3 .14 
1961 1. 78 1. 83 0.05 2.81 1.88 l. 92 0.04 2.13 
1962 2. 33 2.26 -0 . 07 -3.00 2.46 2. 50 0 . 04 1. 63 
1963 2.27 2. 34 0.07 3.08 2.40 2.41 0 . 01 0.42 
1964 2.50 2.43 -0 .07 -2.80 2.64 2.59 -0.05 -1. 89 
1965 2. 70 2. 70 0 . 00 0 . 00 2. 85 2. 90 0.05 l. 75 
1966 2.51 2.17 -0 .34 - 13 . 55 2.65 2.75 0 .10 3. 77 
1967 2. 71 2.68 - 0.03 - 1.11 2.86 2.86 0.00 0.00 ...... 
O' 
1968 2.62 2.62 0.00 0.00 2. 77 2.80 0.03 1.08 w 
1969 2.37 2.36 -0 . 01 -0.42 2.50 2.50 0.00 0 . 00 
1970 1. 58 1. 64 0 .06 3 . 80 I 1.67 1. 72 0 . 05 2.99 
1971 3.25 3.30 0.05 1. 54 3.43 3.46 0.03 0.87 
197 2 3.09 3. 08 -0.01 -0 . 32 3.26 3.27 0.01 0. 31 
1973 3.76 3.88 0.12 3 . 19 3. 63 3.84 0. 21 5.79 
1974 6.10 6.15 0.05 0.82 6 . 43 6 . 60 0 . 17 2. 64 
1975 5.89 5 . 44 -0. 45 - 7.64 6.42 6.00 - 0.42 - 6.54 
1976 4.39 4.44 0.05 1.14 4.49 4.5 2 0.03 0.67 
1977 7.63 7.80 0.17 2. 23 7.08 7 .17 0.09 l. 27 
1978 5.07 5 . 06 -0 . 0l -0.20 5.53 5.65 0 .1 2 2.17 
1979 7.98 8.30 0.32 4 . 01 8 . 41 8.90 0 .49 5.83 
1980 4.71 4.09 -0.62 - 13.16 4.96 4. 28 - 0.68 - 13. 71 
1981 8. 71 10 .10 1. 39 15.96 9 .19 10.51 l. 32 14.36 
1982 4. 87 4.47 - 0.40 - 8. 21 5 .1 3 4.81 - 0.32 - 6.24 
Table 5. 16. South and Atl antic discounted pri ce for soybeans : 
Base 11 ne vs. simulation with 44% protein standard and 18% oi l standard 
Year Baseline Simulated Actual Percent I Baseline Simulated Actual Percent 
South South Change Change I Atlantic Atlantic Change Change 
New Price New pri ce !New Pri ce New price 
I 
------ $/Bushel ---·----- - 1------ $/Bushel -------
I 
1960 1. 52 1.56 0 .04 2.63 I 1.58 1.62 0.04 2.53 
1961 1. 81 1.86 0.05 2.76 I 1. 87 1.89 0 . 02 1.07 
1962 2.39 2. 34 -0.05 -2.09 I 2.45 2.41 -0 . 04 -1.63 
1963 2. 32 2.29 -0 .03 -1 . 29 I 2.38 2.36 -0 . 02 -0 .84 
1964 2.56 2.53 -0.03 -1.17 I 2 . 62 2.52 -0.10 -3.82 
1965 2.78 2.88 0.10 3. 60 I 2 . 84 2.89 0 . 05 1. 76 
1966 2.58 2. 63 0.05 1. 94 I 2 . 64 2.66 0.02 0.76 
1967 2. 78 2. 80 0.02 0.72 I 2.85 2.85 0.00 0 . 00 
..... 
O' 
1968 2. 70 2. 73 0.03 1.11 I 2.76 2. 77 0 . 01 0.36 ~ 
1969 2.43 2.43 0.00 0.00 I 2.49 2.52 0 . 03 1. 20 
1970 1. 59 1. 6 7 0.08 5.03 I 1.65 l . 71 0.06 3 .64 
1971 3.36 3.44 0.08 2.38 I 3.42 3.47 0.05 1. 46 
1972 3.19 3. 21 0.02 0.63 I 3.25 3.26 0.01 0.31 
1973 3.57 3.85 0.28 7.84 I 3.64 3.85 0.21 5. 77 
1974 6 . 36 6 .44 0.08 1. 26 I 6.43 6.48 0.05 0. 78 
1975 6 .15 5.76 -0.39 -6 . 34 I 6.21 5.74 -0.47 -7 . 57 
1976 4.44 4 .44 0.00 0.00 I 4 . 48 4 .56 0.08 1. 79 
1977 7. 01 6.96 - 0 .05 - 0 . 71 I 7.08 7 .13 0 . 05 o. 71 
1978 5 .46 5.60 0.14 2.56 I 5.52 5.56 0 . 04 0. 72 
1979 8.34 8 . 66 0.32 3. 84 I 8.42 8.61 0.19 2. 26 
1980 4.89 4.27 -0.62 - 12.68 I 4.96 4.34 -0 . 62 -12 . 50 
1981 9 .1 2 10 . 47 l. 35 14.80 I 9 . 20 10.41 l. 21 13 . 15 
1982 5.06 4.70 -0 .36 - 7 . 11 I 5.13 4.60 - 0.53 - 10.33 
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a consequence, soybean farmers in the Lakes region received premiums for 
their soybeans in 15 years and discounts in eight years in the 
simulation (table 5 . 12 ). The planted acreage of soybeans in the Lakes 
region decreased in all but three years (table 5.9). The acreage 
decreases are large, between 10 and 20 percent of the baseline , in 
several years. This results not only from the fact that the size of the 
premium received by farmers is not large enough to reverse the downturn 
in the soybean price due to the increase in aggregate production ( table 
5 .14), but also from the size of the price elasticity of supply in the 
Lakes region. Because the price elastici ty is re lat ively high, the 
lower net price causes a greater response in planted acres and, thus, 
production in the Lakes region than the responses in other regions. 
In the Plains region, the levels of oil and protein are near that 
of the standards assumed in this example. This results in premiums 
being paid to growers in a majority of the years in the study (table 
5.12 ) . These are applied over time to the farm level price of soybeans 
in the Plains region (table 5.15) . But even though there is an i ncrease 
in the price of Plains soybeans due to the premium, on average there is 
a larger decrease in the price of soybeans due to the increase in 
aggregate production. Therefore, in a ma j ority of the years, planted 
acres of soybeans in the Plains region falls below that in the baseline. 
Even though the price elasticity of supply in the Plains region is 
comparable to the price elasticity in the Lakes region, since the 
"quality" of soybeans grown the Plains is higher than that in the Lakes 
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region, the reducti on in planted acreage is less in the Plaine region. 
The Delta region had levels of both oil and protein above the 
standards of 18 and 44 percent, respectively, in nearly all years. The 
result is net premiums for soybeans grown in the Delta region in all 
years but 1980 (table 5.13). The premiums are large enough to reverse 
the price decline associated wi th the increase in aggregate production 
(table 5.15). As a result, planted acres of soybeans in the Delta 
region increase in most years (table 5.10). The results are comparable 
to those from the Cornbelt because the price elasticities of supply are 
almost the same. 
Percentage-wise , the South region gains more planted acres of 
soybeans from the imposition of the standards than any of the regions 
considered. Both the oil and protein content of the soybeans produced 
in the South region are above the levels assumed as standards in this 
example. Therefore, net premiums (table 5 .1 3) are assigned to the farm 
level price in the South region. Thie gives the price to which growers 
react when making production decisfons (table 5 .16 ). This premium, as 
in the Cornbelt and the Delta, is larger than the decrease in price 
associated with the higher aggregate production of soybeans. 
The effect of the higher net soybean price in the South region is 
to increase planted acreage of soybeans above the levels in the baseline 
simulation (table 5.11). But unlike the Cornball and Delta regions, the 
price elasticity of supply is quite high in the South. Therefore, the 
increases in acreage associated with the increases in farm level soybean 
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price are relatively large, 5 to 15 percent above the baseline. If this 
continued over a long enough period of time, the South region could 
theoretically become the major producing region of soybeans in the U.S. 
Also, since there are many crops grown in the South region, the 
repercussions of large increases in soybean acreage would be felt 
throughout the farm sector. These effects are beyond the scope of this 
study. 
In the Atlantic region, the soybeans produced receive a net premium 
in all but two years (table 5.13). This premium is large enough in some 
years to offset the decrease in the price of soybeans associated with 
the increase in production and in other years it is not large enough 
(table 5 .16). Consequently, the planted acreage of soybeans in the 
Atlantic region increases in some years and decreases below the levels 
in the basel ine simulation in other years (table 5.11). The Atlantic 
price elast icity of supply is larger than that of the Cornbelt but 
smaller than the South's: therefore the response of soybean acreage in 
the Atlantic over time to the soybean price changes is small, usually 
less than 2 percent. 
The "Other" region has levels of the components consistently above 
the standards assumed in this example. The net premium is also large 
enough to reverse the decrease in price associated with the increase in 
aggregate soybean production. The region accounts for only a small 
percentage of the total, however, so that the effect on the regional 
pattern of production is minimal. 
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A comparison of the increase in acres of soybeans gained or lost in 
each year in the six major producing regions due to the imposition of 
the standards at the assumed levels indicates that the Cornbelt 
consistently gained the most acres of soybeans . The Cornbelt is 
followed by the South, Delta, Atlantic, Plains, and the Lakes regions 
(figure 5.1). This comparison, though, does not recognize the relative 
sizes of the regions. By comparing the percent changes of planted acres 
above the baseline for the regions, a better representation of the 
relative gains and losses in soybean acres can be obtained. Figure 5.2 
shows the South is by far the region that gains the most planted acres 
of soybeans in percentage terms due to the imposition of the standards 
at the assumed levels. The current major producing regions, the 
Cornbelt and the Delta regions along with the Atlantic region, gain 
relatively few planted acres of soybeans in percentage terms. The 
Plains and Lakes regions are the big losers of soybean acreage . 
Iowa Effects of Component Pricing 
Evaluating the effects of component pricing on Iowa versus the 
other Cornbelt states is accomplished by adding a set of standard 
equations for the state to the model. The effects on Iowa and other 
Cornbelt states of imposing the standards on soybeans can be determined. 
With the assumed standards, the other Cornbelt states received a net 
premium in all but one year, 1975 . Iowa received a net premium in all 
but two years, 1975 and 1981 (table 5.17). These translate into new 
= 
E 
169 
... - ., l.-1 ~l t·-1 ·-1 P. "'- ·' f I._ l._j ._.. In c1 c: t~ e :s c> ....... e r- L-.1 .--1 ::::.• P. I Tl t·-1 e. i_. ·- ._1 ·- · - · 
4-4!!\: F.,-.::rl:ei r o o rd 18~ •::iii !irl0::ir1°::k::rd:;; 
~~~~~~~---.., : : r--- ,,l\· . ~
I i' I, 
0 : ~ Q. ••• ...--·-~1 /)1 /~ J 
- - I r.:!. ./ ···a--A---c:( , .. / · '·l, ,,':,'.',,,·1~ l'l~.ll U.ol.:i --1 ... -~-••• B--£1 i:;{ \ 
.Jr .. JJ"- ' ·.. ..... . ,/ '(•, j/ .. A-, ,. OJI.~ .- ····t;j···· ..;r.: ~ ~ ~ 
' r-- ' 1r- • j ' · .. ·: ·  ·· / I .-' . •.· 1, ·"--- ,1,. I I • ! 
0.2 i1L::: ..,...-::~~/~.~-. ..: \I ·~-.':::. :-4:.·· . ..A .. . ·. L 1.•l 
--.%-, •• -0..._ - -&.'· .-· " r, tf ... - · A ' \ I ;,;.;, =-~ ~ " , " ---= ' u ~· --~-.. ·.,""'" .... ~=~,~-..,__.,, .. · --4-, " ~ -- ~ - . '~' 
·····.. ·:<r--+--<r-... , ,,. ····-~--+: __ ../'_ ....... +-·-i-.. ............ -+---t 1.~,, 
'···.,· .....•• --·-+-·-· \.,, /r~ .. -.. ...-"t ~~ -
... ~ ·, ,.,... ···:.r--··· \ 11 •• 
I~ \II / 
I l 11 
'fl 
0 
-Ct.2 
- 0 .4 j 
-0.'6 
-0 8 
- 1 
1 •.} fJA 1 9'~'"3 19'72 1976 
··(;~:Jr 
0 cs ·~' FL b CL 'V AT 
Figure 5.1. Actual ·regional soybean acreage difference between the 
baseline and the simulated soybean acreage under standards 
of 44 percent protein and 18 percent oil 
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Figure 5 . 2. Percent regional soybean acreage difference between 
baseline value and simulated regional soybean acreage under 
standards of 44 percent protein and 18 percent oil 
Table 5.17 . Protein, oil, and net discounts for the 
other Cornbelt states and Iowa 
Year Cornbelt Cornbelt Corn belt Iowa Iowa Iowa 
Protein Oil Net Protein Oil Net 
Discount Discount Discount I Discount Discount Discount 
I 
------ $/Bushel -------- 1------- $/Bushel ---·----
I 
1960 0 . 06 0.05 0.11 I 0.06 0.03 0.09 
1961 0 . 08 0.05 0 . 13 I 0.09 0.05 0 . 14 
1962 0 . 06 0.03 0.09 I 0.06 0.01 0.07 
1963 0.08 0.02 0 . 10 I 0.06 0.00 0 . 06 
1964 0 . 03 0 . 01 0.04 I 0.00 0.01 0 . 01 
1965 0.05 0.06 0 . 11 I 0 . 01 0.06 0 . 07 
1966 0.07 0.06 0 .13 I 0.04 0.04 0.08 
1967 0.05 0.02 0 . 07 I 0.06 0 . 02 0 . 08 
...... 
-.J 
1968 0.04 0.02 0 . 06 I 0.05 0.02 0.07 
..... 
1969 0.03 0.04 0.07 I 0.05 0.07 0.12 
1970 0.06 0.08 0 .14 I 0.06 0.06 0.12 
1971 0.07 0.08 0.15 I 0.05 0 . 08 0.13 
1972 0.09 0.06 0 . 15 I 0.08 0 . 04 0.12 
1973 0.31 0.12 0 . 43 I 0 . 18 0 . 13 0.31 
1974 0 .14 0.3 2 0 . 46 I 0.09 0. 28 0.37 
1975 0.05 - 0.11 - 0 . 06 I - 0.01 - 0 . 17 - 0.18 
1976 0 . 12 0.06 0 . 18 I 0.10 0 . 08 0 . 18 
1977 0.06 0 . 04 0 . 10 I - 0.06 0.08 0.02 
1978 0.02 0.10 0 .12 I - 0.04 0 . 02 - 0 . 02 
1979 0.27 0.09 0.36 I 0. 25 0.17 0.42 
1980 0.08 - 0.04 0 . 04 I 0 .14 - 0.02 0 .12 
1981 0.31 0 . 12 0 . 43 I 0. 24 0.14 0.38 
1982 0. 14 -0.13 0.01 I 0 .19 - 0 . 16 0.03 
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prices for the two regions (table 5 . 18). The aggregate production 
impact on soybean price is offset in most years by the premiums paid to 
both regions. The grower uses the discounted price when making 
production decisions for the next period. Since Iowa has a higher price 
elasticity of supply than the other Cornbelt states, the impacts of the 
price changes will be larger in Iowa than throughout the rest of the 
Cornbelt. The baseline and simulated values for planted acreage of 
soybeans in Iowa and the other Cornbelt states are presented in table 
5.19. Figure 5.3 compares the percent changes between Iowa and the 
other Cornbelt states. This indicates that planted acres in Iowa 
increased at a faster rate over a majority of the period than the o t her 
Cornbelt states. This also shows that when acreage fell, Iowa lost more 
acres of soybeans than did the rest of the Cornbelt. 
Combinations of the Standards 
It is important to consider a range of combinations for the oil and 
protein standards that could be applied to the soybean industry. 
Depending on the levels of the standards, the endogenous variables in 
the model can take on a range of values . The previous example was 
arbitrary and no more correct than choosing any other standard 
combination for the oil and protein content for soybeans. The soybean 
price affects not only planted acreage of soybeans but also the 
production, stocks, exports, shares, etc., of all three products. 
Figure 5.4 shows the different combinations that were used in the model . 
Table 5.18. Other Cornbelt states and Iowa discounted price of soybeans: 
Baseline vs . simulation with 44% protein standard and 18% oil standard 
-
Year Baseline Simulated Actual Percent I Baseline Simulated Actual Percent 
Cornbelt Corn belt Change Change I Iowa Iowa Change Change 
New Price New Price INew Price New Price 
I ----· ---·---~-----·-
----·- $/Bushel ------- 1---- $/Bushel ----
I 
1960 l. 99 2.06 0 . 07 3.52 I 2.09 2 . 15 0.06 2.87 
1961 2.13 2.20 0.07 3. 29 2.21 2.31 0.10 4.52 
1962 2.56 2.57 0.01 0 . 39 2.59 2.58 - 0.01 -0.39 
1963 2.55 2.58 0.03 1.18 2.58 2.56 -0.02 -0. 78 
1964 2.73 2.70 -0.03 -1. 10 2. 73 2.68 - 0.05 -1.83 
1965 2.96 3 . 03 0.07 2.36 2.93 2.97 0.04 1. 37 
1966 2.91 3 . 00 0.09 3.09 2.89 2.94 0.05 1. 73 
1967 3.01 3.04 0.03 l.00 2.97 3.01 0.04 l. 35 ...... 
1968 2 . 91 2.93 
-...I 
0.02 0.69 2.89 2. 92 0.03 1.04 l.t.> 
1969 2.70 2. 72 0.02 0. 74 2. 71 2.78 0.07 2.58 
1970 1.97 2.05 0.08 4.06 2.08 2. 13 0.05 2.40 
1971 3.20 3.25 0.05 1. 56 3.14 3.17 0.03 0.96 
1972 3.20 3.23 0.03 0.94 3.14 3.15 0.01 0.3 2 
1973 4.07 4.37 0 . 30 7.37 3.90 4.09 0.19 4.87 
1974 6.34 6.50 0.16 2.52 5.86 5.97 0.11 1.88 
1975 6 . 34 5. 76 - 0.58 - 9.15 5.77 5. 23 - 0. 54 - 9. 36 
1976 7.37 7.38 0 . 01 0.14 6.75 6.78 0.03 0.44 
1977 4.91 4.90 -0.01 -0 . 20 4.62 4.53 -0.09 - 1. 95 
1978 6.44 6.58 0 .14 2.17 5 . 95 5.94 -0 . 01 - 0.17 
1979 7.26 7.64 0.38 5.23 6.66 7.09 0.43 6.46 
1980 6. 28 5.92 - 0 . 36 - 5. 73 5.81 5.5 7 - 0. 24 - 4 .13 
1981 7.23 7.82 0.59 8 .16 6 . 63 7 . 16 0.53 7.99 
1982 5.06 4.68 - 0.38 - 7. 51 4.75 4.44 - 0.31 - 6.53 
Table 5.19. Other Cornbelt states and Iowa planted acres of soybeans: 
Baseline vs. simulation with 44% protein standard and 18% oil standard 
Year Baseline Simulated Actual Percent Baseline S.imulated Actual Percent 
Cornbel t Com belt Change Change Iowa Iowa Change Change 
Acreage Acreage Acreage Acreage 
------- Mil. Ac. ---·--- ------- Hil. Ac. ------
1960 11.60 11. 76 0 .16 1.38 3.15 3. 26 0.11 3.49 
1961 12.01 12.25 0 . 24 2.00 3.36 3.50 0 .14 4.17 
1962 12.40 12.71 0.31 2.50 3.70 3.91 0.21 5.68 
1963 13.20 13.50 0.30 2.27 4.10 4.29 0.19 4.63 
1964 13.91 14.22 0.31 2.23 4.45 4.61 0.16 3.60 
1965 14 . 68 14.93 0.25 1. 70 5.00 5.10 0.10 2.00 
1966 15.61 15.93 0.32 2.05 5.54 5.67 0.13 2.35 
1967 16.16 16.56 0.40 2.48 5.90 6.06 0 . 16 2. 71 ...... 
-...I 
1968 17.32 17. 73 0.41 2.37 6.18 6.36 0 .18 2.91 ~ 
1969 18.14 18.55 0.41 2.26 6.83 7.03 0. 20 2.93 
1970 18.35 18.74 0.39 2.13 6.96 7.22 0.26 3. 74 
1971 16.96 17.41 0.45 2.65 6.06 6.33 0.27 4.46 
1972 18.09 18 . 57 0.48 2.65 6.28 6.54 0.26 4.14 
1973 18.03 18 .49 0.46 2.55 7.13 7.37 0.24 3.37 
1974 20.89 21.65 0.76 3.64 6.95 7.33 0.38 5.47 
1975 20. 79 21. 56 0. 77 3. 70 7.00 7.38 0.38 5.43 
1976 21. 28 21.63 0.35 1.64 6.38 6.33 -0.05 -0.78 
1977 22.67 22.99 0.32 1. 41 6.94 6.91 -0.03 -0.43 
1978 22.49 22. 77 0.28 1. 24 6.33 6.24 - 0 . 09 - 1.42 
1979 23.37 23.72 0.35 1.50 7 .10 7.02 - 0.08 -1.13 
1980 24.02 24.58 0.56 2. 33 8.27 8.47 0.20 2.42 
1981 23.03 23.23 0.20 0.87 8.13 8.11 -0.02 -0.25 
1982 23.52 24.08 0.56 2.38 7.51 7.80 0.29 3.86 
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Figure 5.3. Iowa and Cornbelt percent differences between the baseline 
values for soybean acreage and the values for soybean 
acreage under standards of 44 percent protein and 18 
percent oil 
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Figure 5.4. Matrix of standard combinations used in study 
The standards ranged from 16 to 21 percent for oil and 41 to 47 percent 
for protein. This produces a 6x7 matrix of all the model variables in 
each year of the simulation analysis. Because of the scope of the 
resul ting data, only one year is presented, 1980. This is at the end of 
the simulation: therefore, the dynamic effects of the model are 
incorporated . The results obtained from the dynamic simulations of the 
model are presented graphically. Only changes in selected variables are 
presented so that the baseline values are represented by 0 on each 
graph. 
Corn belt 
The range of acres planted to soybeans in 1980 in the Cornbelt as a 
result of the imposition o f the matrix of standards is presented in 
figure 5.5 . The planted acres in the Cornbelt increased using all 
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Figure S.S. Effects of vary ing standards on Cornbelt acreage of 
soybeans in 1980 
178 
standard combinations except two: 1) 21 percent oil and 46 percent 
protein, and 2) 21 percent oil and 47 percent protein. If the lowest 
combination of standards was imposed, acreage planted to soybeans in the 
Cornbelt would have increased over the base case nearly two million 
acres in 1980. The effect of varying the oil standard, given a protein 
standard, was a 3.83 percent range between the highest acreage and the 
lowest. The effect of varying the protein standard and holding the oil 
standard constant was to vary planted soybean acreage by 2.1 percent of 
the baseline value. This indicates that in the Cornbelt region, varying 
the oil standard, given a protein standard, will have a larger effect on 
planted soybean acres than will varying the protein standard, given an 
oil standard. This relationship is largely the result of the meal price 
in 1980 being relatively high compared to the oil price. The Cornbelt 
was still the major U.S. soybean producing region of soybeans even when 
the two combinations of discounts were applied. The conclusions that 
can be drawn for the Cornbelt, given the above results, are that: 
1. planted acreage of soybeans in the Cornbelt would have 
increased in 1980 under all combinations except the two 
highest protein standards 46 and 47 percent and an oil 
standard of 21 percent; 
2. the Cornbelt soybean discounted (p remium) price would have been 
higher under all combinations of the standards in 1980 
except for the two mentioned above; 
3. the production of soybeans in the Cornbelt would have been 
higher under all combinations of the standards except for those 
mentioned above; and 
4. there would have been no change in acreage, production, and 
discounted price if standards of 45 percent for protei n 
and 21 percent for soyoil had been imposed in 1980. 
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In the Lakes region, only one combination of the standards, 15 
percent oil and 41 percent protein, increased planted soybean acreage in 
1980 over the baseline amount (Figure 5.6). This showed that as the 
standards increased for both soyoil and protein in 1980, the amount of 
soybeans planted in the Lakes region decreased. The effect of varying 
the oil standard, given a meal standard, on the planted acreage of 
soybeans in the Lakes region was a change of 10.49 percent of the 
baseline acreage. The effect of varying the meal standard, given a 
soyoil standard, was a change of 6.29 percent of the baseline value for 
planted soybean acres in the Lakes region. The relatively large price 
elasticity of supply in the Lakes region is partially responsible for 
these large changes in acreage. The discounts associated with the 
region were large, as shown in the earlier example. Therefore, the 
discounted price, in all but one case, is below the Lakes region soybean 
price in t he baseline. The conclusions that can be drawn for the Lakes 
regi on concerning the component pricing of soybeans are: 
1. producers of soybeans in the Lakes region would prefer a 
combination of standards as low as possible to minimize any 
discounts; 
2. planted acres of soybeans in the Lakes region would have 
decreased under all but one extreme scenario studied (41 
percent meal standard and 16 percent oil standard ) ; 
3. with the standards set at 41 percent for meal and 16 percent 
for soyoil, the simulated value for acree planted to soybeans 
in 1980 in the Lakes region would have been less than 50,000 
acres greater than the baseline value; 
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Figure 5.6 . Effects of varying standards on Lakes region acreage of 
soybeans in 1980 
181 
4. the Lakes region discounted soybean pri ce would have been 
higher than otherwise only under the one combination that 
allowed for greater than baseline ac reage ; and 
5. in all but one case, as stated above, the Lakes region 
production of soybeans would have been lower in 1980 than that 
experienced without the imposition of the standards. 
Plains 
In the two regions discussed above , the resul ts are completely 
opposite in that the Cornbelt almost always gained acres of soybeans and 
the Lakes almost always lost acres of soybeans under component pricing. 
In the Plains region, though, with low oil standards of 16 to 18 
percent, no matte r what the meal standard, the region gained soybean 
acreage above the baseline value. With high oil standards of 20 to 21 
percent, the Plains region lost acres of soybeans for meal standards 
above 43 percent when compared to the baseline ( figure 5.7). The 
variati on of acres planted in the Plains is 9.02 percent from the 
baseline when the meal standard is held constant and the oil standard 
is varied . If the meal standard is varied and the oil standard is held 
constant, the variation is only 4.99 percent from the baseline. Here, 
as in the previously discussed regions, the impact on planted acreage in 
the Plains region in 1980 was greater when the oil standard was held 
constant and the meal standard varied than in the opposite case. This 
is partially the result of a relatively higher demand for soymeal in 
1980 and, thus, a higher price for soymeal . The conclusions that can be 
drawn fr om the above observations about the Plains regi on are : 
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soybeans in 1980 
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1. under all meal standards, if the oil standard had been 21 
percent the Plains region would have planted fewer acres of 
soybeans than in the baseline; 
2. under all meal standards, if the soyoil standard had been 16, 
17, or 18 percent, the Plains region would have planted more 
acres of soybeans in 1980 in comparison to the baseline level; 
3. the Plains region would have gained the most planted acres of 
soybeans under component pricing with the standards at their 
lowest levels; therefore, the highest farm level soybean price 
and production would have been achieved under the lowest set of 
standards; and 
4. the level of planted acres of soybeans, production of soybeans, 
and the farm price in 1980 would have been about the same as 
those under the standards of 45 percent soymeal and 19 
percent soyoi 1. 
In this region, for all combinations of the standards for oil and 
meal, the planted acres of soybeans increased in 1980 over the baseline 
results (figure 5.8). This indicates that, at least in 1980, the 
soybeans produced were of "high quality." The variation across oil 
standards, given a meal standard, was 2.66 percent of the baseline value 
for planted soybean acres in the Delta region. Given an oil standard, 
the variation across meal standards was 1.37 percent of the baseline 
value. These percentages are approximately the same as those associated 
with the Cornbelt results. In the Delta, though, the soybean acreage 
increased in all scenarios evaluated, while the Cornbelt did not gain in 
all cases . Consequently, comparing the two current leading regions in 
soybean production the Delta would tend to gain relatively more acres 
than the Cornbelt as a result of component pricing. The potential rate 
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Figure 5 . 8 . Effects of varying standards on Delta region acreage of 
soybeans in 1980 
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of gain in the Delta and Cornbelt is relatively small compared to the 
potential in other currently less important regions. The conclusions 
for the Delta region from the above results are that: 
1. the Delta region would have gained soybean acreage above the 
baseline value under all combinations of the standards 
evaulated in 1980; 
2. the Delta price for soybeans and the level of soybean 
production from the region would have been higher than the 
baseline values in 1980; and 
3. in comparison to the Cornbelt, the Delta would have gained more 
planted acreage of soybeans, but the rate of increase would 
have been relatively smaller. 
In response to the imposition of the matrix of standards, the South 
region gained acres of soybeans above the level in the baseline in 1980 
except for the extreme combination of 47 percent protein and 21 percent 
soyoil (figure 5.9). The variation across oil standards, given a 
protein standard, f or the South region is 7.29 percent of the baseline. 
The variation across meal standards, given an oil standard, is 4.27 
percent of the baseline level . These rates are somewhat smal ler than 
those associated with the Plains and Lakes regions, but larger than 
those in the Delta and Cornbelt regions. Since the South pr oduced 
soybeans above the baseline in all but one year, the South farm level 
soybean price was also above the baseline in all but one year. This 
indicates that the region received a net premium for the soybeans 
produced. Couple this with the rate of growth, given the standards, and 
the South region has a very high potential to gain soybean production 
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over time depending on the standard imposed. The acres planted to 
soybeans in the South under the standards of 47 percent protein and 21 
Hpercent soyoil are less than 10,000 acres less than the baseline. The 
conclusions that can be drawn from the results above are that: 
l. the South region would have gained planted acres of soybeans 
under all combinations of the standards for oil and protein in 
1980 except for the highest combinati on, 47 percent protein 
and 21 percent oil; 
2. the levels of soybean production and the soybean price in the 
South would have been above baseline levels in all but the one 
case mentioned above in 1980; and 
3 . due to the relatively "high quality" of the soybeans produced 
in the South region and the price elasticity of supply, the 
region has potential for relative growth following the 
imposition of a component pricing system . 
Atlantic 
The Atlantic region responded to the range of standards on oil and 
meal in approximately the same way as the Plains region responded in 
1980. For low standards of oil content ( 16 to 18 percent), no matter 
what the protein standard, the region tended to gain acreage of s oybeans 
above the baseline levels for 1980. But for high oil standards, the 
region tended to lose acres (figure 5.10). The variation associated 
with a constant meal standard and a varying oil standard is 4.12 percent 
of the baseline value for planted soybean acres in the Atlantic region 
in 1980. Planted soybean acres in the Atlantic region vary by l. 76 
percent if the oil standard is held constant and the meal standard is 
varied. These rates are approximately equal to those found for the 
Cornbelt and the Delta regions . The baseline results were essentially 
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Figure 5.10. Effects of varying standards on Atlantic region acreage o f 
soybeans in 1980 
189 
duplicated under two combinations of standards: 47 percent protein and 
19 percent soyoil and 42 percent protein and 21 percent oil. This 
indicates that more than one combination of oil and protein standands 
could duplicate the baseline results. The conclusions that can be drawn 
from the above results are that: 
1. the Atlantic region would have gained soybean acreage at most 
meal standards if the oil standard had been low enough; 
2. the region would have lost acreage if a high meal standard 
would have been associated with a high oil standard; 
3. the increase or decrease in production and the price of 
soybeans in the Atlanti c region, therefore, depends on the 
level of the standards; and 
4. producers of soybeans in the Atlantic region would prefer the 
lowest possible level of standards in order to increase 
production. 
U.S. aggregate effects 
The impact on aggregate production of soybeans is varied. The 
range was from a gain of over 5 million acres, with a standard of 15 
percent oil and 41 percent protein, to a decrease of 1.5 million acres 
if the standards were 21 percent oil and 47 percent protein ( figure 
5.11). Many more combinations of the standards produced higher planted 
acres when compared to the base case than reduced the total acres 
planted to soybeans in 1980. Since this variable is the sum of the 
seven regions, the regional effects of the component pricing are masked. 
The aggregate production, though, is the variable that impacts on the 
overall price, production, stocks, consumption, and exports of soymeal 
r. 
I 
1) 
1.l 
.... 
Cl 
c 
_g 
E 
l I ,.--. ~­-· .. ... _~ .. 
190 
c C> rn b T t'""1 o t. T o n of ··:.· + r-1 t,..I r-J • -3 t·-. - J .;:_. ... _, ·- ._.. .._J ._ ._J ' ..J 
Figure 5.11 . Effects of varying standards on aggregate U.S. acreage of 
soybeans in 1980 
191 
and soyoil, as well as the price, consumption, stocks , and exports of 
soybeans . 
Across the range of standards imposed for oil and meal, i n years 
when the total production of soybeans increased from the baseline 
levels, for example, the U.S. average price of soybeans tended to fall 
to levels below the baseline price. This, in turn, increased the 
exports, stocks, and consumption of soybeans over time. As the soybean 
price fell, given the matrix of standards, production of soyoil and 
soymeal increased above the baseline levels. This caused the price of 
both products to fall, thus increasing stocks, exports, and consumption 
of both. If the prices of soyoil and soymeal continued to fall over 
time, the regional discounts and/or premiums associated with each good 
would decrease. This would lead to a dec rease in the regional 
production of soybeans in the next period due to a lower realized price 
for soybeans. 
Summary 
The premium and discount mechanism derived in Chapter III was 
imposed on the model and the effects of the component pricing of 
soybeans was analyzed. The levels of the standards imposed ranged from 
41 to 47 percent for protein and 16 to 21 percent for oil . The regional 
and aggregate effects of component pricing on selected variables was 
discussed. 
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CHAPTER VI : FINDINGS AND CONCLUSIONS 
This chapter will draw conclusions from the points pres ented in 
this study . These include regional and aggregate effects of t he 
imposition o f standards on the U.S. soybean market and the derived 
products markets. The lim i tat i ons of thi s research are consi dered along 
with t opics for conti nued research. 
Findings 
The effects of component pricing on the U.S. soybean i ndustry can 
be divided into two categories: regional and aggregate effects. The 
effects depend upon a number of factors: the l evels o f the standards 
for soyoil and soymeal, the regional price elasticities of supply, the 
regional component content of the soybeans produced, and the relative 
size o f the region. 
Regional findings 
The effects on regional soybean producti on from the impositi on of 
oil and protein standards depends on the level at which they are set. 
If the standards are set at relatively low levels, more soybean 
production occurs in nearly all regions. But as the assumed standards 
for oil and meal increase, regional soybean production decreases t oward 
the baseline levels estimated . In some regions (e.g . , the Lakes, the 
Plains, and the Atlantic ) produc tion fell below the basel i ne l evels at 
high standards for o i l and pro tein. In other reg i ons (e.g. , the 
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Cornbelt, the Delta, and the South) production dropped as the standards 
rose, but continued to produce at levels above the baseline even at high 
levels of the standards. 
The regions with the h ighest price elasticity of supply were found 
to have the potential to gain the most production under component 
pricing, but also had the potential to l ose the most production in year s 
of low component prices. These regions included the South, the Lakes, 
and the Plains. If the region produced "high quality" soybeans and had 
a high price elasticity of supply, like the South region, the region 
would tend to gain production under component pricing rather quickly. 
On the other hand, if the region produced soybeans that were of "low 
quality" and the region had a high price elasticity of supply, such as 
the Lakes or the Plains, soybean production could shift to other regions 
rather rapidly. The major producing regions of soybeans in the U. S. 
( the Cornbelt and the Delta) had relatively low price elastici t ies o f 
supply and produced "high quality" soybeans . These regions would 
experience increased production under component pricing, given 
reasonable standards, but the increase would be at a rate that is lower 
than the South region. Therefore, if the standards were set such that 
the South, the Cornbelt, and the Delta regions received net premiums, 
soybean production in the South region would tend to increase at a 
faster rate than in the other two regions . If this continued over a 
long enough period of time, given no acreage constraint, the South would 
become the major producing region of soybeans in the U.S. 
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Iowa was found to increase production faster than the rest of the 
Cornbelt region under the conditions of component pricing. This was a 
result of two factors: Iowa had an estimated price elasticity of supply 
that was greater than the Cornbelt price elasticity of supply, and Iowa 
produced soybeans of relatively "higher quality" than the rest of the 
Cornbelt . 
The regional farm pri ces for soybeans tended to increase as the 
standards for oil and meal decreased. Even if the average regional farm 
price of soybeans decreased as a result of the increase in total soybean 
production, the premiums received by the growers in several regions was 
larger than the price decrease. 
Aggregate findings 
As the standards for oil and meal in soybeans increased from levels 
that replicate the base production in the U.S., total produc tion of 
soybeans would decrease below the baseline levels and vice versa. As 
the production of soybeans increased, the average U. S. price for 
soybeans would fall. This would cause crush and exports of soybeans to 
increase. The increase in crush, ceteris paribus, would cause increases 
in the production, consumption, stocks, and exports of soyoil and 
soymeal due to lower product prices. A decrease in total soybean 
production would have the opposite effect on the markets. 
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Limitations of the Study 
and Suggestions for Further Research 
The effects of component pricing of soybeans was evaulated 
primarily with respect to the changes in the regional pattern of soybean 
production and the associated model variables. No attempt was made to 
consider the net social loss or gain achieved by the implementation of 
the standards for oil and meal. This could be accomplished by comparing 
the dollar increase in producer and processor revenues with the 
increased costs due to the machinery needed to measure the components. 
Also , the export effects in the model used were aggregated for the 
entire world . If the export sectors were disaggregated, the effects of 
the component pricing of soybeans on individual soybean, soyoil, and 
soymeal consuming and exporting countries could be evaulated. The data 
used for the regional component of soybeans was obtained from 
experimental plots. Therefore, error associated with unrealistic data 
points is possible. If data on component content could be found and 
applied in a model such as the one evaulated here, the problem of 
mismatched data could be avoided. Also, if it were possible to separate 
the soybeans grown in each region throughout the milling and storage 
process, so t hat the final destination of the soybeans was known, region 
demand curves could be estimated. This would not only allow the 
aggregate demand curve for soybeans used in this study to be replaced, 
but also a clearer insight into the actual market for soybeans and its 
derivatives could be gained. 
196 
BIBLIOGRAPHY 
Agricultural Statistics . Washington D.C.: United States Department of 
Agriculture, Superintendent of Documents, Various years . 
Ash, M. S. A supply response model for Iowa soybeans and net farm 
income implications. Thesis, Department of Economics, Iowa State 
University, Ames, Iowa, 1984 . 
Brundy, J . M. , and D. W. Jorgenson. "The Relative Effects of 
Instrumental Variables Estimators of Systems of Simultaneous 
Equations," Annals of Economi c and Social Measurement 3, No. 4 
(1974): 679- 700. 
Food and Agriculture Policy Research Institute Model. Unpublished. 
Department of Agricultural Economics, Unive r sity of Missouri at 
Columbia, Columbia, Missouri, 1985. 
Fryar , E. , and R. Hosle.in. "1981 Regional Soybean Acreage Response," 
Fats and Oils Outlook and Situation FOS 302 ( February 1981 ) : 21-23. 
Hilliard, J. H., and T. B. Daynard. "Measurement of Protein and Oil in 
Grains and Soybeans with Reflected Near-Infrared Light." Journal 
of the Institute of Canadian Science and Technology 9, No. 1 
(January 1976): 11-14. 
Houck, J. P., M. E. Abel, e t al. Analyzing The Impact of Government 
Programs on Crop Acreage . Technical Bulletin No . 1548. United 
States Department of Agriculture, Economic Research Service, 
August , l 9 7 6 . 
Houck, J. P. , M. E. Ryan and A. Subotnik . Soybeans and Their Products: 
Markets, Models, and Policy. Minneapoli s : University of Minnesota 
Press, 1972. 
Kloek, T., and L. B. Mennes. "Simultaneous Equations Estimati on Based 
on Principal Components o f Predetermined Variables," Econometrica 
28 (1960): 45-61. 
Kohls, R. L., and J. N. Uhl. Marketing of Agricultural Products . Fifth 
Edition. New York.: Macmillan Publishing Company, Inc., 1980. 
Leuthold, R. M. "On the Use of Theil 's Inequality Coefficient, " 
American Journal of Agricultural Economics 57 , No. 2 (May 1975): 
344-346 . 
197 
Niernberger, F. F. Near-Infrared Reflectance Instrument Analysis of 
Grain Constituents: A Cost Study. United States Department of 
Agriculture , ESCS-20 , June, 1978. 
Official United States Standards for Grains. United States Department 
of Agriculture, Federal Grain Inspection Service, Washington, D.C . , 
January, 1984. 
Oil Crops Outlook and Situation Report . United States Department of 
Agriculture, Economic Research Service, Washington, D.C. , Various 
years. 
Oilworld . Hamburg, West Germany: I S TA Mielke GmbH, Various years. 
Pindyck, R. S., and D. L. Rubinfeld. Econometric Models and Economic 
Forecasts. Second Edition . New York: McGraw Hill Book 
Company, 1981. 
Smith, K. J . "Improving the Quality of the Soybean." Journal of the 
American Oil Chemist Association 58, No. 3 (March 1981): 
135-139. 
Uniform Soybean Tests. United States Department of Agriculture, 
Agricultural Research Service, West Lafayette, Indiana, Various 
years . 
Updaw, N. J. Market Analysis of the Component Pricing of Soybeans. 
Dissertation. North Carolina State University, 1979. 
Updaw, N. J., J. B. Bullock and T. E. Nichols. "Pricing Soybeans on the 
Basis of Oil and Protein Content." Southern Journal of 
Agricultural Economics 8, No. 2 (December 1976): 129-132. 
Westhoff, P . and W. H. Meyers. Commercial World Commodity Export 
Demand Equations Utilizing Real Importer Prices and Income . 
Center for Trade and Agricultural Policy, Iowa State 
University, Department of Economi cs, Ames, Iowa, Staff Report, 
No. 1, July, 1985. 
Williams, G. W. "Importer and Exporter Processing and the Bean-Product 
Trade Mix." World Soybean Research Conference III: Proceedings . 
Boulder, Colorado: Westview Press, (1985a ) : 107-115. 
Williams, G. W. World Oilseeds Model. Unpublished. I owa State 
University, Department of Economics , Ames, Iowa, 1985b. 
198 
Williams , G. W., and R. L. Thompson. "The South American Soybean 
Industry: Po licy Impacts and Issues." World Soybean Research 
Conference III: Proceedings . Boulder, Colorado: Westv i ew Press, 
(1985) : 49-56. 
Williams, W. F., and T. T. Stout . Economics of the Livestock-Meat 
Industry. New York: Macmillan Company, 1969. 
